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N ELECTION to the office of President of our Association, custom decrees 

that with the distinction and privilege there is also conferred the obliga- 

tion to entertain or beguile you, and these terms are used advisedly, with the 
Presidential Address. 

As I reviewed in my mind the scholarly attainments of many of our past 
presidents in fulfilling this duty, the attempt to measure up to the high stand- 
ard set by my predecessors nearly overwhelmed me. Membership to me has 
meant fellowship in the sense of friendship or companionship and it is this 
and not great scientific achievement that has elevated me to this high office. 
I am deeply appreciative of your confidence and of this honor and ean truly 
say this is the proudest moment of my life. 

In searching for a title, like other presidents I went back through the 
years and found that early in the life of the Association the tendency was to 
present scientific papers dealing with our specialty. Later several addresses 
were devoted to the history of the Association and others to our specialty— 
its obligations and rewards. 


*Presented at the Sixty-second Annual Meeting of the American Association of Obste- 
tricians, Gynecologists and Abdominal Surgeons, Hot Springs, Va., Sept. 6, 7, and 8, 1951. 


Note: The Editors accept no responsibility for the views and statements of authors as 
published in their ‘‘ Original Communications. ’’ 
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I considered a biographical sketch of one of the heroes of obstetrics or 
gynecology; this has already been well done and such an attempt would be 
repetitious. As we have recently passed the half-century mark it occurred to 
me that it might not be time wasted to recount the changes in obstetrics during 
the past fifty years. Perhaps this subject held a particular appeal to me for 
these changes have occurred during my medical experience, for in 1900 I was a 
medical student and in the intervening half-century have witnessed and par- 
ticipated in profound alterations affecting our thinking and practice in ob- 
stetrics. It has been claimed that more progress in medical science has been 
made in the first half of the twentieth century than in all the time that pre- 
ceded it. While possibly true of medicine in general, this might be open to 
dispute in the field of obstetrics because of the epochal work of Semmelweiss 
and Simpson fifty-three years before this century. 

What was obstetrics like fifty years ago? First let us look at the educa- 
tion and training of physicians. After Abraham Flexner had completed his 
survey of medical education for the Carnegie Foundation in 1910, he charac- 
terized medical schools in the United States as ‘‘shiftless, heterogeneous, and 
multifarious.” In a little more than a century the United States and Canada 
had produced 457 an‘ at the time of his report there were 166 in existence, 
the majority of which were private or proprietary schools depending wholly 
upon tuition fees for their income. They were money making in spirit and 
object and many little more than diploma mills. The instruction was largely 
didactic and only a few schools had university connection. Following this in- 
vestigation, by liquidation or merger, the number was reduced till now there 
are 78, the mean standard of which is excellent and the best of which is equal 
to any in the world. Obstetrics occupied a disproportionately small part in 
the curriculum in a four-year medical] course in the best of schools. Lectures 
and recitations, sometimes with manikin practice, were often the only require- 
ment before graduation. Some schools required the delivery under super- 
vision of from six to twelve normal patients. This was not universal and 
graduates often went into practice without having even witnessed a birth. The 
education given midwives in some European countries, notably Holland and 
the Scandinavian states, was far superior to that of physicians in the United 
States. This inadequacy was recognized by the leaders in our specialty and the 
presidential addresses of three of the Presidents of this Association, Drs. Asa 
B. Davis, John O. Polak, and Louis E. Phaneuf dealt with this problem. 


Hospital internship was not required and many men hung up their 
shingles on graduation from medical school. Outpatient or district training 
was in vogue then and thousands of doctors had their only practical training 
in delivering women in the tenements. The New York Lying-In Hospital 
maintained a large service of this type as did two or three other institutions 
in New York. Similar district training centers existed in Chicago, Phila- 
delphia, Boston, and Baltimore. Though this type of training is still practiced, 
it is becoming increasingly difficult because of the high incidence of hospital 
deliveries, Jt was far from ideal in the light of modern teaching but the long 
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waiting, watchful hours spent in tenements were rewarding in that they taught 
patience, self-reliance, and the value of observation. For this reason the sys- 
tem served its purpose. 


Hospital internship for some time after the turn of the century rarely 
exceeded eighteen months to two years, compared to a training of from three 
to five years culminating as Resident today. 


Internships in lying-in hospitals were for four or eight es usually 
taken after a rotating internship in a general hospital. This is the type of ex- 
perience which prepared many of us to undertake the practice of obstetrics as 
a specialty. Hospital internship today is universal and in twenty-four states 
and the District of Columbia it is required for licensure. Undergraduate 
teaching is on a much higher plane and more time is allotted to obstetrics than 
fifty years ago. The many qualifying boards have raised the standard of 
teaching and practice. This is particularly true of the Board of Obstetrics and 
Gynecology which is the second oldest Board. The late Paul Titus, a past 
president of the Association, was largely responsible for its organization and, 
as secretary of the Board, for its high standard of operation since its incep- 
tion in 1930 until his recent death. 


Except in complicated cases few women went to the hospital for delivery, 
fifty years ago most obstetrical practice was domiciliary. The physician pro- 
vided himself with a kit containing the essentials for the conduct of normal or 
forceps delivery and for the latter the kitchen table was often pressed into 
service. Rubber gloves were rarely used and anesthesia most often by chloro- 
form was sometimes administered by a nurse or some member of the family. 
Maternal mortality in those days was high, however. The risk of childbirth 
as reflected in the puerperal death rate has lessened as the incidence of hospi- 
tal births has risen. This is more than a coincidence, and I believe one of the 
chief factors in a lowered maternal mortality has been an appreciation that 
obstetrics is based upon surgical principles, that the hospital provides the 
facilities for coping not only with the complicated case but for the conduct of 
normal deliveries as well. This seems so obvious today that we have forgotten 
that for a long time many argued that the home was a safer place for a baby’s 
birth. The change to hospital obstetrics has not been an unmixed blessing, 
for the facility with which operative deliveries can be performed there has 
decreased the rate of spontaneous births. 


The popularity of the hospital has increased tremendously. In some large 
cities 99 per cent of all babies are born in hospitals. For the country at large 
the rate for 1935, the first year of available figures, was 37 per cent, while in 
1948 for the entire United States it had risen to 85.6 per cent. Voluntary hos- 
pital insurance plans account in no small measure for this increase. 


About 1915 the midwife was the subject of a debate among obstetricians, 
one group contending that she was unnecessary and unsafe, the opposite side 
admitting that while her practice is far from ideal there is an element in the 
population, foreign born for the most part, that demands this type of service 
and that the effort should be made to eliminate the most unfit and educate the 
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balance. This compromise found expression in schools for midwives, of which 
there are three remaining in the United States today. The Lobestine school 
in New York, one at the Frontier Nursing Service, Kentucky, and one in Santa 
Fe, New Mexico. Today the midwife is almost as rare as the dodo. In 1910 
40 per cent of the birth certificates were signed by midwives while in 1948 
only 5.3 per cent of all births were attended by midwives or nonmedical at- 
tendants. 


How were complications managed at the turn of the century? Because 
women reported late in pregnancy or did not register at all, toxemia was not 
discovered early. The measurement and recording of blood pressure was 
rarely done, in fact as late as 1917 its value as an aid to early diagnosis of 
toxemia was under discussion. The first signs noted were often the late signs, 
toxemia was often convulsive when the patient first came under observation. 
Inasmuch as eclampsia occurs only in pregnancy, it was argued that the prime 
therapeutic indication was to do away with the pregnancy, to empty the uterus 
as soon and as rapidly as possible. The methods varied from vaginal cesarean 
section to accouchement foreé. Women were bled, sweated, and though often 
so water-logged they were unrecognizable, were subjected to colon irrigations 
of gallons of saline solution. As late as 1915 the mortality for eclampsia in 
nine large hospitals was 38 per cent. 

Not all treatment of eclampsia was radical and by some obstetricians 
treatment of the disease rather than the pregnancy was recognized as the more 
rational course. Foremost in this school of thought was one of our most loved 
Fellows, E. Gustave Zincke, Secretary of this Association for many years and 


one of my good friends. Zincke ignored the pregnancy during convulsions 


and gave veratum viride with results far better than those of the radical 
school. His lower mortality was probably due as much to his noninterference 
with the pregnancy, recognizing that the eclamptic patient withstood shock 
poorly, as to the effects of the drug he employed. Stroganoff in 1909 intro- 
duced a new idea in the therapy and after its adoption the death rate fell per- 
ceptibly. While the pathology of convulsive toxemia is better understood, the 
etiology is as much a mystery as when Zweifel labeled it the disease of the- 
ories. Early diagnosis and a more sensible plan of treatment have reduced the 


_ risk of this dread condition. In early toxemia or hyperemesis Williams and 


Edgar as early as 1910 called attention to the specific liver pathology, a cen- 
tral lobular necrosis. Treatment for a long time was empirical; drainage of 
the gall bladder, the administration of the serum of pregnant women, and 
corpus luteum extract are a few examples of the many plans of treatment 
which often proving of no value were followed by therapeutic abortion. To- 
day one seldom hears of a death from pernicious vomiting, and therapeutic 
abortion is seldom indicated. 


Another of the three chief complications confronting the obstetrician is 
puerperal sepsis. Though over fifty years had passed since Semmelweiss 
pointed out the cause of infection and its prevention, too many women suc- 
cumbed to it at the turn of the century. In 1914 in the registration area of 
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the United States 4,664 women died of puerperal sepsis. To this number could 
be added many more who survived only to become pelvic cripples. In the 
conduct of labor vaginal examinations were done exclusively and rubber 
gloves had been only recently introduced. Once developed, puerperal sepsis 
ran its course too often to a fatal termination, uninfluenced by nursing care 
or by attempts at local therapy, such as uterine curettement, hysterectomy, 
or the ligation of the pelvic venous trunks. The employment of intrauterine 
douches of alcohol, bichloride of mercury, and ecarbolic acid was abandoned 
after the report of deaths from the absorption of the toxie substances used. 
There was no specific treatment available for blood-stream infection. Trial 
was made of intravenous administration of antiseptic agents as Collargol, a 
silver salt, mercury, and even salvarsan was later tried. It was soon discov- 
ered that substances in sufficient strength to be bactericidal were inimicable to 
the host. The discovery of antistreptococcic serum by Marmorek and later 
of bacterial vaccines by Sir Almroth Wright gave rise to a hope of cure only 
to be dispelled after thorough trial and it was not until thirty-five years later 
that chemotherapy in the form of the sulfonamide compounds contributed 
something of real value. Still later Fleming gave us the first antibiotic, peni- 
cillin, which has been followed by many similar molds with their remarkable 
lifesaving action. Phlebitis and possible consequent embolism do not inspire 
the fear they once did because of the anticoagulants like heparin and Di- 
cumarol and because of early ligation. 


The third common complication is hemorrhage. When I began practice 
placenta previa was managed by tamponade of the cervix and vagina for con- 
trol of the bleeding and upon removal of the pack dilatation of the cervix was 
completed manually and version and extraction done. Strange as it may 
sound today, manual dilatation without preliminary packing was practiced by 
some and one author counseled extreme caution in handling the lower uterine 
segment in placenta previa but in another paragraph in the same article recom- 
mended manual] dilatation of the cervix. Hot styptic douches were employed 
in the effort to control bleeding. Before the seventh month, bed rest with 
application of cold to the lower abdomen was used in the effort to carry the 
fetus to viability. Hydrostatic bags of the de Ribes type were employed by 
a few but were more often mentioned to be condemned. The two most rational 
procedures of forty years ago were Braxton Hicks version which, although it 
meant a high fetal mortality, was far safer for the mother than manual dilata- 
- tion, and the second was rupture of the membranes in the marginal previa. 
This latter is still good obstetrical treatment though at the time it was ob- 
jected to because it would delay labor. Later the Vorhees conical hydrostatic 
bag was widely used in partial previa. 


Under the management outlined here the mortality of placenta previa 
reported by thirty observers in the United States and Europe varied from 10 
to 40 per cent. In 1901 Zincke, in a paper read before this Society under the 
title, ‘‘Is Cesarean Section Justifiable, in the Treatment of Placenta Previa,’’ 
cited eight collected cases, one from England and seven from this country, in 
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which cesarean section had been done, with three deaths. However, it was 
some time before this technique was accepted as an answer to hemorrhage from 
a low insertion of the placenta. In 1912 the statement was made on the floor 
of this Association that ‘‘no form of placenta previa as such ever offers a 
justifiable indication for cesarean section.’’ Nineteen years later (1931) 
Arthur H. Bill collected from the literature 2,117 cases of placenta previa 
managed by older methods with a maternal mortality of 9.68 per cent, con- 
trasting this with 262 (including 56 of his own) treated by cesarean section 
with a mortality of only 1.78 per cent. Early treatment of placenta previa 
like that of eclampsia was characterized by urgency, today it is more con- 
servative and deliberate with much better results. 

The textbook I used as a student emphasized the importance of trauma in 
the etiology of premature separation of the placenta or abruptio. I have seen 
but one case where injury preceded the bleeding but have seen many with a 
background of toxemia. Early treatment comprised rupture of the mem- 
branes with or without a cervical pack, a tight abdominal belt (the Spanish 
windlass) and uterine stimulants. After cesarean section became popular it 
was used widely in abruptio but it has been discovered that the more con- 
servative earlier treatment gives better results except in the patient with a 
long undilated cervix. 

Severe hemorrhage after delivery is not encountered as frequently as it 
was fifty or even thirty years ago, but it is still too common and is the one 
chief cause of maternal mortality susceptible of reduction. Funda] massage, 
the hot intrauterine douche, often containing vinegar, fluid extract of ergot 
given orally, and the intrauterine pack formed the first line of defense. Com- 
pression of the abdominal] aorta with the Momburg belt was advocated and 
abandoned because of its danger. One author advised in postpartum hemor- 
rhage in placenta previa the placing of tablets of sodium citrate and salt on the 
placental site. 

For support of the patient we gave strychnine, applied heat to the ex- 
tremities, administered normal] saline solution subpectorally and rarely intra- 
venously. The transfusion of blood was scarcely mentioned in the textbooks 
and when employed it was by arteriovenous anastomosis. Later when trans- 
fusion of citrated blood was done it was in inadequate amounts and done too 
late. Solutions of acacia, saline solution, and blood plasma were employed but 
none serve the purpose as well as replacement with blood. Today you know - 
the story of hospital blood banks and Red Cross blood donor services whereby 
it is possible to give two, three, or more pints of blood rapidly in a desperate 
case, not waiting for the collapse of the patient to start the transfusion, but 
after the observation of a measured blood loss. 

Dystocia due to various factors, usually cephalopelvie disproportion, was 
often first recognized in the second stage of labor and high forceps and erani- 
otomy were not uncommon. Extensive lacerations, infections, and dead babies 
or babies with irreparable cerebral damage were the result. Cesarean section 
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was not often done then because it was contraindicated by actual or potential 
infection after repeated vaginal examinations and ruptured membranes, and 
many times after repeated attempts at delivery by forceps. About 1910 pubi- 
otomy enjoyed a short lived popularity endorsed by no less an authority than 
J. Whitridge Williams. One experience with this operation, while it resulted 
in the birth of a normal baby, convinced me that it was not the answer to the 
neglected case of dystocia. 

Cesarean section almost belongs to this century for it was only 18 years 
before, or 1882, when Sanger first sutured the uterine incision. He reported a 
mortality of 67 per cent for the operation in Germany prior to his contribution. 
After this the death rate was markedly lessened. However, the risk for many 
years was still too great to make its choice advisable except in a rather limited 
field of absolute pelvie contraction or obstruction due to pelvic tumors. In 
1914 Asa B. Davis reported a mortality of 10.7 per cent for 571 cesarean sections 
performed at the New York Lying-In Hospital between the years 1893 and 1914. 
Beck in 1918 modified the Krénig low segment operation and still later 
Waters devised an extraperitoneal approach superior to the older techniques. 
At the mid-mark of the period we are reviewing, or 1925, the mortality rate 
of the operation in the United States was probably from 5 to 8 per cent. Re- 
cently, in a collected series of 7,137 operations performed in eleven American 
hospitals since 1941, the mortality rate was 0.37 per cent and in 1948 I re- 
ported a community survey of 1,693 sections from seven general hospitals, 
large and small, with a rate of 0.9 per cent. The number of indications given 
for operation in this latter series was 60, too many, of course, just as the in- 
dications in 1900 were too few. The frequency to which cesarean section is 
resorted to today is quite legitimately open to question and one wonders if 
perhaps the earlier obstetricians might not have been more resourceful and 
skillful in solving problems of dystocia by delivering through the pelvis than 
their successors who in some hospitals are employing the operation in from 
5 to 10 per cent of their private patients. 

Episiotomy, seldom employed at the turn of the century, has proved to be 
much better management than the repair of the lacerated perineum or subse- 
quent repair of a stretched-out pelvic floor. 

Forty or fifty years ago much of the work of the gynecologist was the re- 
pair of fistulas incurred as the result of poor obstetrics. Marion Sims’ renown 
resulted from his success in the repair of this disabling condition. How many 
times is fistula repair seen on the operative program of any clinic today? The 
reason of course is better obstetric technique. 

With the exception of the thyroid secretion little was known of the endo- 
crines in 1900. Since then biological studies of the development of the human 
ovum, the control of the sexual cycle, and studies of the pituitary and gonadal 
hormones with the disorders produced by their imbalance make up a subject 
in which research workers are still engaged but also a problem which has gone 
a long way toward solution, One practical result of this work is the test for 
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pregnancy evolved by Zondek and Aschheim in 1928 which is one of value not 
only in the diagnosis of normal pregnancy but also of ectopic pregnancy and is 
of prognostic value in hydatidiform mole. 

The first half of the twentieth century has witnessed the introduction of 
many techniques for the relief of pain during labor. The first of these, twi- 
light sleep, was the occasion for the invasion of medicine by the popular maga- 
zine writer. In 1914 we did not have the Reader’s Digest but when McClure’s 
Magazine published three articles on ‘‘Dammerschlaft,’’ this became one of 
the chief topics of parlor conversation and in my city a mass meeting was held 
to acquaint the public with the blessings of this import from Germany. Fol- 
lowing twilight sleep we had the Gwathmey synergistic method, the various 
barbiturates often in combination with scopolamine, continuous caudal, saddle 
block, pudendal block, local infiltration with Novocain, Demerol, and sco- 
polamine, and others. With the introduction of each new method we had the 
assurance of the advocates that this technique was devoid of danger to mother 
and child. The multiplicity of methods is witness to the fact that none is ideal 
in relieving pain or absolutely harmless particularly in its effect upon the 
fetus. 


A few years ago Grantly Dick Read of England launched his plan of 
‘‘Childbirth Without Fear.’’ Read maintains that by education of the pros- 
pective mother in the physiology of labor and by the employment of exercises 
designed to promote muscular relaxation the parturient will not only be en- 
abled to deliver herself without loss of consciousness from anesthesia, but will 
derive a great spiritual uplift from the experience. 


The woman whose marriage was unfruitful fifty years ago consulted her 
physician for relief of her infertility. If no gross findings resulted from a 
vaginal examination she was assured that nothing had been found which 
would prevent her having children and that she should exercise patience, or 
she might have a dilatation and curettage of the uterus performed for no bet- 
ter reason than that the doctor knew nothing better to do. Today the study 
and treatment of inferility are on a rational basis and one of the techniques 
which has contributed much toward this end is the test for patency of the 
Fallopian tubes devised by Rubin. — 

Typhoid fever and diphtheria were practically conquered and tuberculosis 
had been reduced to a much lower place as a cause of death before there was a 
realization that too many women died in childbirth, which should be a 
physiological process. As late as 1930 there were sixteen other nations with 
lower maternal death rates than the United States. Obstetrics entered the 
field of preventive medicine late. The effort to return a woman after child- 
birth to a state of health equal to that she enjoyed before pregnancy, with a 
normal healthy child, we now know as maternal welfare. It is not easy to 
trace the origin of this movement but much eredit should go to an Honorary 
Foreign Fellow of this Association. Dr. John William Ballantyne was born 
in Eskbank, Seotland, in 1861 and was only 22 years old when he received his 
M.B. from the University of Edinburgh. His volumes on diseases of the fetus 
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and antenatal pathology are standard works upon the subject. I wish to 
quote from his obituary published in the Edinburgh Medical Journal of March, 
1923 : 


“His real teaching was not carried on at the bedside or in the lecture room, 
but was addressed to a much larger audience through his writings and re- 
search. It was many years before the full significance of the work he was do- 
ing was appreciated by obstetricians or by the medical profession at large. He 
made no dramatic discovery, but as the result of plodding work carried on 
with the scantiest encouragement, he gradually foreed upon the profession his 
views on antenatal care, and before his death he had the satisfaction of seeing 
the principles he laid down accepted and acted upon, to the lasting benefit of 
the race. There are few examples in any walk of life of such dogged perse- 
verence along one line of work... .’’ 


In this country one of the first attempts to establish adequate prenatal 
care was in Boston in 1912 under the guidance of Robert deNormandie, who 
also was responsible for the Fifteen States Report (on maternal mortality). 


The American Committee on Maternal Welfare was organized about 1920 
by the cooperation of this Association and the American Gynecological Society, 
and since its inception has been under the able leadership of its chairman, Dr. 
Fred Adair, a Fellow of this Association. 

Early efforts in maternal welfare were concentrated on prenatal care. 
This was not enough and the New York Academy of Medicine’s sensational 
report on maternal mortality in New York City published in 1933 stimulated 
those interested to renewed efforts to furnish adequate antenatal, natal, and 
postnatal care. 

The Shepard-Towner Act of 1923, by which departments of maternal and 
child health were set up in many states, followed by the Social Security Act 
of 1935, after which such bureaus were organized in all states, was the con- 
tribution of public health officials to this cause. In the meantime the ob- 
stetricians were not idle and in addition to cooperating with health officials, 
organized maternal welfare committees on county and state levels. Lay and 
professional education by pamphlets and radio and press campaigns were en- 
gaged in. The most effective technique has been the work of the Maternal 
Mortality Committees in each county medical society, an outgrowth suggested 
by the Report, by which studies are made of every maternal death in the county. 
This close analysis of puerperal deaths has shown that even while the general 
mortality rate was showing a marked decline, nevertheless, some of these deaths 
might have been prevented had the judgment and techniques available been em- 
ployed in time. At least three of these Committees are approaching their twen- 
tieth year of continued activity, those of Philadelphia, Brooklyn, and Rochester, 
New York. Application of knowledge gained from these studies has been a real 
factor in lowering the maternal death rate and the value of this technique of case 
study has been appreciated and adopted, first by the Cancer committee in Phila- 
delphia and later in other areas. 

Results from this crusade in preventive medicine have been little short of 
astounding. In 1930 the maternal mortality rate for the registration area 
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of the United States was 6.3 per thousand live births. In 1949 for the first time 
the rate reached one per thousand for the entire United States, this is less 


than one-half the rate of Denmark in 1930 (2.3 per thousand), a rate we sought 


to equal when the intensive work was started in this country. 

I have briefly outlined the education, training, and practice of the ob- 
stetrician of fifty years ago and contrasted them with the obstetrics of today 
with which we are all familiar. There are many gaps in this review and I 
have only touched upon the more important changes. I have proved that we 
have progressed, that childbearing in the United States is far safer than ever 
before. I will make no oracular pronouncements beyond predicting that we 
have not reached the ultimate in either the comfort or safety of the mother 
or child, and that maternal risk will some time in the future be reduced to a 
point even lower than it is today; also that much more ean and will be done 
in fetal salvage by advances in the treatment of sterility and habitual abortion 
and that the recent emphasis upon the care of the premature will spread to 
other areas and bear fruit in a lower infant death rate. These results will not 
be attained if we become complacent over our past achievements, but only 
by continued work of the type that has characterized the past. 


26 SoutTH GOODMAN STREET 


THE TREATMENT OF CANCER OF THE VULVA* 


W. G. Cospiz, M.D. (Tor.), Toronto, ONT. 
(From the Toronto General Hospital) 


HE object of this paper is to present a record of the treatment of cancer 

of the vulva at the Toronto General Hospital since 1929. Since that time 
we have seen 185 patients suffering from this disease. Fifteen of them, how- 
ever, were merely referred for consultation either before they were treated or 
after treatment when nothing more could be done for them. This number also 
included a few patients who were referred after surgical treatment for radio- 
therapy. Reference is made to them as, although they are not included in 
the survey, they have contributed to our knowledge of the disease and the 
problem of its treatment. 

In the treatment of all malignant disease there has been close coopera- 
tion between the Department of Obstetrics and Gynaecology and the Ontario 
Institute of Radiotherapy at the Toronto General Hospital. As a result, in 
the earlier years, we profited by the great experience of Dr. G. E. Richards 
in the study and radiological treatment of this disease and since his death Dr. 
Clifford Ash and Dr. Owen Millar have continued this contribution. Conse- 
quently, in our clinic, radiotherapy has taken a more prominent place in the 
treatment of cancer of the vulva than it has in many other clinics. We have, 
therefore, learned not only its shortcomings, but to appreciate its merits both 
as a palliative agent and as a means of treating the tumor when it involves 
tissues inaccessible to thorough surgical extirpation. 

Prior to 1935 only 20 patients came to the clinic and they were almost all 
treated by radiotherapy. No major surgical operation was undertaken and 
simple vulvectomy only was performed on a few patients as an adjunct to 
radiotherapy. The results were very disappointing and in 1939 Dr. Richards, 
the director of the Institute, summed up his observations as follows!: ‘‘Car- 
cinoma originating in the vulva presents a difficult problem from the stand- 
point of radiotherapy. In the first place the primary lesion is in a group of 
highly radio-resistant types of cancer, while the tissues of the vulva are easily 
injured by radiation resulting in persistent oedema, vulvitis or painful chronic 
ulceration all of which are extremely unpleasant sequelae. Where they can 
be avoided by surgical procedures, it seems obvious that this is preferable. 

‘*Secondly, carcinoma vulvae is a difficult problem because of the fact 
that secondary involvement of the regional glands may occur many years after 
the primary has been successfully dealt with either surgically or radiologically 


*Read at the Sixty-second Annual Meeting of the American Association of Obstetricians, 
Gynecologists and Abdominal Surgeons, Hot Springs, Va., Sept. 6, 7, and 8, 1951. 
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and such secondaries are amongst the most refractory which can occur any- 
where in the body and can seldom be entirely controlled by any available form 
of radiotherapy, no matter how intensive—including x-rays at 200 K.V. or 400 
K.V. and teleradium. 

‘‘The introduction of contact therapy during the past few years appeared 
to offer a method of treatment of the primary by which certain frail and 
elderly patients might be spared the necessity of submitting to radical vulvec- 
tomy and in a few eases this type of treatment has been successful in causing 
disappearance of the local lesions. In elderly patients whose life expectancy 
is not great, this degree of palliation is sufficient, whereas in an earlier age 
group it would not be, owing to the almost certain risk of local recurrence.”’ 


TABLE I, CARCINOMA OF THE VULVA, RECORD OF TREATMENT, 1929 To 1934 


Number of cases 20 Treated 19 Untreated 1 
Moderate 5 Advanced 15 
5-year survival 4 20% 

Further course 1 Alive and well 16 years 
1 Died of disease 7 years 

2 Died of extrane- 
ous disease 9 years 
7 years 


In 1935, prompted by the teaching of the late Dr. F. J. Taussig, we began 
to treat cancer of the vulva by radical vulvectomy and since then an increas- 
ing proportion of the patients have been treated by this means. At first we 
used the Basset technique, but we gradually modified the procedure as there 
were some features which seemed to increase the postoperative disability of 
the patient without contributing materially to the hope of cure.?, We discon- 
tinued cutting Poupart’s ligament and also the removal of the deep pelvic 
lymph nodes by way of the internal inguinal] ring. Until 1948 our routine 
procedure was radical vulvectomy with bloe dissection of the gland-bearing 
fat part of Scarpa’s triangle extending well above Poupart’s ligament and 
including the fatty tissues of the mons veneris.. Since 1948 we have extended 
the operation to include extraperitoneal deep pelvic lymphadenectomy. 


TABLE II. INCREASING USE OF RADICAL VULVECTOMY 


NUMBER OF RADICAL PER CENT 
PERIOD CASES VULVECTOMY RADICAL VULVECTOMY 
1935-1939 32 12 37 
1940-1944 45 24 53 
1945-1950 plus 73 48 66 
Total 150 84 56 


There are four factors which determine the prognosis and influence the 
treatment of cancer of the vulva, but they are often closely related to one an- 
other and it is impossible to consider them as entirely independent entities. 
At all times it is a primary essential that the consideration of any one of them 
should not overshadow the others. These factors are the extent of the lesion, 
the state of the lymph nodes, the age and physical condition of the patient, 
and the site of the lesion. 


Between 1935 and 1946, 100 patients suffering from cancer of the vulva 
came under our care. In view of the small number and for sake of simplifica- 
tion in comparison they have been placed in two groups of moderate and ad- 
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vanced lesions. The latter are those with involvement of at least half of one 
side of the vulva, or a portion of both sides, or fixation to the deep tissues or 
involvement of the vagina. The condition of the lymph nodes at the time of 
examination is often of very little significance. Associated infection causes 
palpable enlargement of the nodes and secondary involvement is sometimes 
present in nonpalpable nodes. Massive confluence with fixation is the only ab- 
solute clinical manifestation of malignancy. 

On the above basis 55 patients had advanced lesions and 45 had moderate 
lesions. Nine of the former group were in such condition that no treatment 
could be undertaken. 


TABLE III. UNTREATED CASES, 1935-1946 


CONDITION ON ADMISSION SURVIVAL 
1. Moribund 3 days 
2. Huge mass; pulmonary embolus 7 days 
3. Extensive sloughing tumor 3 weeks 
4. Abscessed nodes; huge tumor; mental case; age 38 years 3 weeks 
5. Huge lesion; nodes en masse 6 weeks 
6. Huge lesion; nodes en masse 8 weeks 
7. Huge lesion; nodes en masse 3 months 
8. Huge lesion; severe cardiac disease; age 84 years 5 months 
9. Huge sloughing mass in both groins 9 months 


The treatment of the remaining 91 cases was decided after consultation 
and although 49 patients were treated by radical vulvectomy and lymphade- 
nectomy there were others highly suitable for such treatment who. were treated 
radiologically because in the earlier years the radiotherapist did not desire to 
treat only the hopelessly advanced lesions. 

In Table IV are presented the survival rates which were obtained in the 
two groups. It should be realized that the small contribution which radio- 
therapy seems to have made to the salvage rate in the more advanced eases is 
attributable to the fact that in most cases treatment was only undertaken for 
palliation. 


TABLE IV. FivE-YEAR SuRVIVAL RATE, 1935 To 1946 


Absolute rate 100 cases 41% 

Treated cases 91 cases 45% 
Moderate 45 67% 
Advanced 46 24% 

Radical vulvectomy and lymphadenectomy 49 cases 64% 
Moderate 31 74% 
Advanced 18 50% 


This was a transitional period when radiotherapy was gradually used 
less frequently. Contact therapy proved disappointing, high voltage therapy 
to the vulva except for the most superficial lesions resulted in only temporary 
healing but this was helpful when palliation was the only hope. On the other 
hand, interstitial radium in association with lymphadenectomy resulted in 
two five-year cures. Simple vulvectomy was performed 13 times either as a 
palliative procedure often combined with radiotherapy to relieve the distress 
consequent on malignant ulceration or for early lesions in very old and de- 
bilitated women. Gradually, however, it was realized that radical surgery 
was relatively safe for older women, especially when the operation was per- 
formed in two or three stages. As a matter of fact, embolism, wound infec- 
tion, and pneumonia have caused five postoperative deaths from 1935 up to the 
present time. Two deaths followed radical vulvectomy while three deaths fol- 
lowed simple vulvectomy. 
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There has been improvement in every respect in the last five years. 
Twenty-nine of the 50 patients who have come under our care during that 
time have had only moderate lesions and radical vulvectomy and lymphadenec- 
tomy have been performed for 24 moderate and 11 advanced lesions. Simple 
vulvectomy has been performed on three old women with severe hypertensive 
cardiac disease, two of whom have already died. It was also performed on a 
young woman with a very early lesion who was sent to us with a diagnosis of 
carcinoma in situ. This lesion has since been proved to be early invasive can- 
cer. Radium applied interstitially has come to be the usual method of radio- 
therapy and except when it is used for palliation it is associated with com- 
plete lymphadenectomy. Two patients were treated palliatively with high 
voltage therapy and two cases were too advanced and unsuitable for any treat- 
ment. At the present time 35 patients are living and apparently free of dis- 
ease. In consideration of the fact that over half the deaths in the group of 
patients treated between 1935 to 1946 occurred within the first year, this 
promises an appreciably higher five-year salvage rate than has been obtained 
previously. Seventy per cent of all patients and 83 per cent of those treated 
by radical vulvectomy and lymphadenectomy are alive at the present time. 

Lymph node involvement was present in approximately one-third of the 
patients who were treated by radical vulvectomy and lymphadenectomy be- 
tween 1935 and 1946. This does not indicate, however, its occurrence in the 
whole group of patients. It was an obvious complication of most of the far- 
advanced lesions which were either unfit for treatment or were only treated 
for palliation. In these cases it was a feature of a hopelessly advanced state 
and therefore did not provide the same clinical problem that it did in the cases 
where treatment was undertaken with a hope of cure. Table V shows as may 
be expected that when the lymph nodes were found to be involved the five-year 
salvage rate was very much poorer. 


TABLE V. ErrectT oF LYMPH NopE INVOLVEMENT ON FIVE-YEAR SURVIVAL RATE 


NUMBER NUMBER PER CENT 
METHOD OF TREATMENT TREATED SURVIVING SURVIVAL 
Radical Vulvectomy and Lymphadenectomy.— 
Glands negative 35 28 80 
Glands positive 14 4 29 
Total 49 32 64 
Radiotherapy and Lymphadenectomy.— 
Glands negative 4 2 50 
Glands positive 4 0 0 
Total 8 2 25 


These results prompted us to extend the lymphadenectomy to include 
removal of the deep pelvic nodes along the external iliac vessels and in the 
obturator fossa by the extraperitoneal approach. It may modify our opinion, 
however, as to the value of this procedure to know that of the eleven patients 
who died of recurrence only four developed deep pelvic involvement unassoci- 
ated with recurrence at the primary site or in the superficial lymph nodes. 
In addition, since 1947, all the patients who were free of superficial lymph 
node involvement at the time of operation are alive and well irrespective of 
whether the lymphadenectomy was superficial or included the deep pelvic 
nodes. These observations emphasize the important part that complete re- 
moval of the primary lesion with careful dissection of the superficial lymph 
nodes plays in successful treatment. Nevertheless, since 1948, 14 complete 
lymphadenectomies have been performed and the results are promising be- 
cause the only patients who have not survived are those who had involvement 
of the deep pelvic nodes at the time of the operation. 
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Although it is accepted that cancer of the vulva is a disease of old age 
the fact that 59 of the 170 patients who provide the material for this survey 
were at least 70 years of age emphasizes the major problem presented by this 
extreme age factor. Here is a group of patients whose life expectancy is lim- 
ited and many of them from age, and others from associated disease, are frail 
and cannot stand the trauma of operation and the prolonged period of con- 
valescence without considerable risk. In this group advanced lesions are more 
frequent as many with almost unbelievable neglect delay seeking advice for 
lesions which are appalling in extent. 


It follows as a natural consequence that some will be unfit for treatment, 
that many others will only be candidates for palliation and that forms of treat- 
ment which would be considered utterly inadequate in an earlier age group 
will be accepted. The number, therefore, who will be treated by major 
surgery will be relatively small and the result will be a very limited five-year 
survival. When this applies to over one-third of the total number of the pa- 
tients it will have a marked effect on the over-all survival rate. 


Six of the elderly patients were seen prior to 1935 and none of them sur- 
vived five years. Between 1935 and 1946, 33 more patients of this age group 
were seen and only 6 survived five years and 2 of them died subsequently of 
recurrent cancer. Twenty of the 33 women had advanced lesions, 4 being unfit 
for treatment. Only 10 radical vulvectomies and lymphadenectomies were 
performed. 


In the last five years the situation has improved somewhat. Twenty 
elderly patients have been seen but the lesions have been equally divided be- 
tween moderate and advanced. Two patients have been unfit for treatment 
but 18 are alive at the present time. Over half the group, or 11 patients, have 
been treated by radical vulvectomy and lymphadenectomy and in two cases 
extraperitoneal lymphadenectomy was preformed. The operative risk was de- 
creased greatly by doing it in two or even three stages. The oldest patient 
treated was a woman of 94 years with a large ulcerative lesion which was caus- 
ing considerable distress. She survived simple vulvectomy for four months. 
The oldest patient to undergo radical vulvectomy and superficial adenectomy 
was 80 years of age and she is alive and well in her third postoperative year. 
Radical vulvectomy and complete lymphadenectomy were performed on a 
patient of 78 years. Therefore, it is seen that in line with the general trend 
in all surgery, extreme age is becoming less of a deterrent to the proper treat- 
ment of cancer of the vulva. 

Reference has been made to the fact that 11 of the 18 patients who failed 
to survive five years after vulvectomy and lymphadenectomy died with recur- 
rent tumor. In 5 eases the recurrence was at the primary site and to this 
number must be added 5 more who developed such a recurrence after the fifth 
postoperative year. Thus we have had 10 tumors recurring at the primary site 
and while it is true that most of the lesions were very extensive yet in some 
cases it must be admitted that the removal of the vulva was not as complete 
as it should have been. Because of this, the operations of the last five years 
have been more thorough and more radical. The dissection is carried down to 
the external oblique fascia extending at least 3 inches about the pubic 
symphysis. The symphysis and rami of the pubes are cleared to the periosteum 
and the tissues below the pubic arch removed so that the urethra and anterior 
vaginal wall hang free. The regional muscles are exposed on both sides 
and the dissection is carried back to the anal orifice. We do not as yet agree 
with Stanley Way® that the operation is incomplete if it is possible to recover 
the open wound, but a number of times this has been so. Under such cireum- 
stances we do not like skin grafting, but allow the wound to granulate and 
undergo spontaneous re-epithelization, It is felt that if there is an increase 
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in the survival rate following the operations of the last five years, it should be 
attributed in part at least to this feature of the operation as well as to the more 
radical lymphadenectomy. 

There are two sites where it has been particularly difficult to eliminate 
the tumor. The first is when the growth involves the perineum, the perianal 
tissues, and the postvaginal wall and preoperative colostomy has been required 
three times to make vulvectomy possible under these conditions. Vulvectomy, 
then, includes a removal of the posterolateral vaginal and the anterolateral rectal 
walls as high as the vault of vagina, and the patient is left with a cloaca-like 
cavity lined with vaginal mucosa anteriorly and rectal mucosa posteriorly. 
Following this procedure one patient has survived 7 years, a second failed to 
do so, and the third has been operated upon recently and the result of the 
operation is to be awaited. Colostomy was performed on one other patient 
who could be treated only palliatively with high voltage therapy and it helped 
considerably to decrease her distress. 


TABLE VI. POSTMORTEM EXAMINATIONS, 1929 TO 1950, 16 CASES 


AGE TREAT- 
CAUSE OF DEATH (YEARS) MENT PRIMARY SN* IN* SPN* METASTASES 
1. D.D., coronary throm- 71 RV & At + + — ++ Adrenal glands 
bosis 
2. D.D., septic toxemia 50 RV&A +4 + - = - 
3. Carcinoma of breast 66 RV&A - - - - ~ 
4. D.D., uremia 55 IR& - - + — Massive pelvic tis- 
At sue infiltration 
5. D.D., postoperative 78 Vt ? + = - 
pneumonia 
6. D.D., postoperative in- 61 - - 
fection, uremia, dia- 
betes 
7. D.D., septic toxemia 70 7 +++ + + — Lungs and kidneys 
8. D.D., septic toxemia 70 Rt +++ + + + Lungs and pleura 
9. D.D., bronchopneumonia 44 R +++ 4 + =< - 
10. D.D., pneumonia, 67 R ¢Huge - - - - 
uremia uleer 
11. D.D. 77 R - ++ a Lungs and pleura 
12. D.D., septic toxemia, 73 R - 
nephritis 
13. D.D., pulmonary em- 65 R +++ ++ = - 
bolus 
14. D.D., pulmonary em- 79 - + 
bolus 
15. §Peritonitis 66 - + = 
16. §D.D. (carcinomatosis) 42 Surgery + — Cranium, pelvis, 
+++ long bones, lungs, 


pleura, dia- 
phragm, brain, 
dura, stomach, 
liver, spleen, pan- 
creas 


*SN, superficial lymph nodes; IN, iliac lymph nodes; SPN, suprapelvic lymph nodes. 


7RV & A, radical vulvectomy and adenectomy; IR & A, interstitial radium and total 
adenectomy; V, simple vulvectomy; R, radiotherapy. 


No malignant tumor present, postradiation ulcer. 
§Not included in the survey. 


Involvement of the vestibule in close proximity to the urinary meatus is 
the other site which is most difficult to control. Here the tumor is frequently 
fixed to the undersurface of the pubic arch or else even when the lower part 
of the urethra is removed recurrences have developed because the amount of 
tissue lying between the tumor and the bladder is too limited. Fulguration 
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also has failed. In our experience interstitial radium has proved to be the 
most effective method of attack and is combined with lymphadenectomy. Two 
patients so treated have survived five years. It seems that the only alternative 
in some cases is cystectomy and as yet we have not seen a case where this 
could be considered. 

Table VI presents very briefly the findings in 16 postmortem examina- 
tions. These indicate that the markedly necrotic tumor is very lethal to 
elderly and often debilitated patients. Second, the lymphatic spread is fre- 
quently held up in the primary group of lymph nodes and there is very sel- 
dom involvement of the nodes above the pelvis. Third, widespread meastases 
are rare and when they do occur the organs involved suggest that there has 
been an embolic spread directly from the primary site of the tumor. 


Two cases call for special mention. The first patient had been treated by interstitial 
radium and complete lymphadenectomy. The deep pelvic nodes were involved at the time 
of the operation and the patient developed a recurrence involving the pelvic cellular tis- 
sues spreading into the psoas sheath and causing death from uremia by involvement and 
compression of the ureters. The findings were similar to those generally associated with 
cancer of the cervix. 

The second was a patient who is not included in the survey but was followed for some 
years in the clinic. She had a cancer of Bartholin’s gland and the surgeon who attended her 
performed repeated inadequate operations referring her only for radiotherapy. She died 
after 6 years and showed the widest metastatic involvement that we have encountered. 


These postmortem findings seem to substantiate the principles which 
are advanced in this paper, namely, that the primary site of the tumor must be 
adequately dealt with. Unfortunately, in older women this is not always 
possible. Second, that a thorough bloe dissection of the superficial nodes as 
high as the ecribriform fascia may be reasonably satisfactory and it may be all 
that is wise to undertake in the elderly patient. Third, that cancer of the 
vulva is slow to develop a wide spread, and therefore complete pelvic lym- 
phadenectomy should offer a high rate of cure when it is combined with thor- 
ough vulvectomy. 
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Discussion 

DR. FRANK R. SMITH, New York, N. Y.—On hearing this excellent presentation, one 
can hardly fail to appreciate the thoroughness with which Dr. Cosbie has analyzed his material. 
The trend away from irradiation toward surgical therapy for this disease is well described 
and coincides with the experience of most cancer centers in this country. His Table II shows 
this trend very clearly. 

Table III, which gives the course of the untreated patients, is commendable. In the 
middle 1920’s, Dald published his charts on cancer of the breast and showed that in that dis- 
ease the curve of the course of untreated patients closely approximates that of the treated 
patients. Since that time, too many statistical publications have appeared without showing 
the course of the untreated patients for comparison. After all, the only really reliable statis- 
tics for comparison of various clinics must be based on all patients seen. The difference in ma- 
terial, the human equation, and other factors at the source render the comparison of statistics 
of several clinics difficult enough as it is. 

It is interesting to see in Table V that there were no patients with lymph node involve- 
ment who were treated by irradiation and lymphadenectomy who remained alive five years. 
This is in keeping with our results at Memorial Hospital. 
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At Memorial Hospital, from 1926 through 1945, 244 cases of cancer of the vulva have 
been seen; 167 were primary and 77 had been treated by irradiation or inadequate surgery 
at other institutions. We began, in the early 1930’s to treat all patients with cancer of the 
vulva by surgery. Ninety-six patients, in whom the primary lesion was treated entirely by 
surgery, were available and suitable for study of five-year results. 

The classification is as follows: 


1. Patients without involvement of lymph nodes. 
a. With no lymph node involvement on clinical examination. 
b. Those patients having node dissection and no cancer found on pathological ex- 
amination. 
2. Patients with inguinal nodes involved, but operable. 
a. Node involvement detected clinically but not dissected because of unfavorable con- 
dition of the patient. 
b. Nodes dissected and cancer found on pathological examination. 
3. Inoperable patients with fixed nodes, swollen legs, ete. 


The rapid fall in the curves of Classes 2, a and 2, b emphasizes the markedly changed 
prognosis once the disease has extended beyond its primary site. 

The relatively rapid fall in the curve of Class 1, b, as compared to that of 1, a, shows 
the value of node dissection even though there are no palpable nodes on clinical examination. 

While our most favorable and properly treated Class 1, b produced a five-year rate of 80 
per cent, our over-all absolute cure rate was only 26 per cent. 

Our treatment at Memorial Hospital today is by one-stage radical vulvectomy with deep 
pelvic lymph node dissection as well as superficial inguinal nodes. We have no hesitation, in 
addition, in removing bladder, rectum, or both, if they are involved with the disease. In three 
patients, part of the pubic bone, and in one patient, the entire pubis, was sacrificed. It is too 
early to evaluate these results. 

In my opinion, the stage of the disease when adequate therapy is instituted is the most 
important prognostic factor. The majority of failures with operable patients are due to in- 
adequate surgery and our therapy should be more radical. 


DR. W. D. BEACHAM, New Orleans, La.—In the past, procrastination on the part of 
patients and/or physicians has very adversely affected the outcome of carcinoma of the vulva 
in a high percentage of cases. Because of pseudomodesty or indifference some patients have 
failed to seek medical advice even though they could actually see an early lesion or had ex- 
perienced a long-standing pruritus. Doctor delay has been attributable to a lack of appreci- 
ation of the potentialities of many vulvar lesions, some of which appear to be unimpressive 
when initially insected. 

At the last annual meeting of the Association, Dr. Walter Thomas presented a sound 
routine for the diagnosis of lesions of the vulva emphasizing the importance of biopsy and 
microscopic examination. In this connection it is well to point out that of the Negro patients 
under 50 years of age with vulvar carcinoma admitted to the Charity Hospital at New Orleans 
since Jan. 1, 1937, approximately two-thirds have had one or more granulomatous venereal 
diseases. This fact emphasizes the necessity for complete diagnostic survey followed by the 
proper management of co-existing venereal diseases prior to giving the patient the benefit of 
surgery. 

Furthermore, we believe that if hypertrophied or hyperplastic areas persist in the vulva 
following ‘‘cure’’ or arrest of a granulomatous venereal lesion, a radical vulvectomy is in- 
dicated. Similarly, cases of atrophic or nonvenereal hypertrophic lesions of the vulva proved 
to be benign by microscopic examination, which fail to respond satisfactorily to a definite 
medical regimen should have complete surgical extirpation of the vulva. Such resected vulvas 
should be carefully examined by the pathologist for evidence of malignancy. 

In tracing the development of the treatment of cancer of the vulva at the Toronto Gen- 
eral Hospital since 1929, Dr. Cosbie has favored us with a very interesting and elucidative 
presentation. There is a considerable degree of parallelism of the experience at his institution 
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and that at the Charity Hospital in New Orleans. Lunin reviewed the 50 cases admitted to the 
latter from Jan. 1, 1937, to Jan. 1, 1947 (Am. J. Osst. & Gynec. 57: 742, 1949), and at the 
June 15, 1951, meeting of the Chicago Gynecological Society, Collins discussed the cases man- 
aged on the Tulane Service from Jan. 1, 1946, to June 1, 1951. At Charity Hospital more 
cases have been seen in members of the Negro race but it must be remembered that there is 
a marked predominance of Negroes admitted there. Actually the incidence in the two races 
appears to be essentially the same in our locality. Perhaps Dr. Cosbie will state the number 
of Negroes included in his study. The youngest patient in the Charity Hospital series was 
23 years old and two of the patients were pregnant when the diagnosis of cancer was made. 

We heartily endorse the opinion that carcinoma of the vulva is a condition to be treated 
not by radiotherapists or dermatologists but by gynecologists. It should be re-emphasized that 
vulvectomy should be extensive. It is the rule on the Tulane Service to perform a radical 
vulvectomy in cases of intraepithelial carcinoma. If the pathologist, in his study of multiple 
sections, finds evidence of invasiveness, the patient is given the benefit of radical pelvic gland 
dissection. As shown by Dr. Collins in the motion pictures at this meeting, the gland dissec- 
tion should extend from the lower portion of the abdominal aorta and inferior vena cava to 
Hunter’s canal. The aortic, caval, common iliac, external iliac, hypogastric, obturator, 
Cloquet’s, superficial and deep inguinal glands are the objects of the surgical attack. 

Dr. Cosbie has indicated that the operation should usually be done in stages. Certainly 
one should proceed with the radical gland dissection without waiting to see if there will be 
a recurrence at the soite of vulvectomy. Furthermore, the gland dissection should be bi- 
lateral inasmuch as the lymphatics communicate not only anteriorly and posteriorly but also 
on both sides, and one cannot be expected to state, even at the time of surgery, which nodes 
are involved. Of the 25 cases of radical gland dissections reported by Collins there were 
metastases in four. Two showed involvement of the external iliac, obturator, saphenous, and 
hypogastric nodes, and one of these had metastases to the aortic and vena caval nodes. Os- 
seous metastasis or distant metastases, such as pulmonary, are our present contraindications to 
operation. Antimicrobial agents, blood transfusions, improved internal medical care, and 
modern anesthesia have permitted a more extensive attack upon vulvar cancer. 

Continuance of the campaign of enlightenment should result in the proper therapy of 
vulvar conditions which may predispose to the development of malignancy; furthermore, in 
the future, early recognition and prompt treatment of carcinoma of the vulva should result in 
a high cure rate. 


DR. COSBIE (Closing).—I wish to point out that we have observed this series of patients 
over a fairly long period of time and have gradually developed methods of treatment to suit 
the individual problems of the elderly group of women who suffer from cancer of the vulva. 
I would judge from Dr. Beacham’s remarks that due to chronic infectious lesions such as 
granuloma inguinale and lymphogranuloma, cancer of the vulva occurs much more frequently 
in younger women in the South than it does in Canada. These are very rare conditions in our 
experience and leukoplakia vulvae occurring almost invariably in older women is the only 
precancerous lesion that we encounter. 

I feel that the treatment of cancer of the vulva must be judged on the basis of the result 
of treating a whole group of patients. Operative procedures which can be applied only to 
highly selected patients have only a small part to play in the cure rate of this disease. In 
consideration of the age of our patients and their life expectancy, I feel that lymphadenectomy 
above the brim of the pelvis and pelvic exenteration will probably never take a prominent place 
among operative procedures designed to cure this disease. 
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THE MYOMATOUS UTERUS COMPLICATED BY PREGNANCY* 


JoHN Parks, M.D., anp Rosert H. Barter, M.D., Wasutneton, D. C. 


(From the Departments of Obstetrics and Gynecology of the George Washington University 
and Gallinger Municipal Hospitals) 


HE purpose of this presentation is to report a series of unusual clinical 

problems in which uterine myomas were complicated by pregnancy. Ex- 
amples shown here represent some of the more unusual complications occurring 
in different periods of pregnancy. The myomas in this series were selected 
from a study of 8,968 patients delivered at the George Washington University 
Hospital and 41,052 patients delivered at the Gallinger Municipal Hospital. 
In this survey of 50,020 deliveries, no attempt has been made to arrive at a 
statistical analysis. Previous reports have indicated that the incidence of 
uterine myomas in pregnancy varies from 0.3 to 7.2 per cent." ? 

During pregnancy many small myomas may be discovered, but usually only 
those 8 em. or more in diameter become clinically significant. Serious complica- 
tions of the pregnant myomatous uterus occur more commonly in Negro than in 
white patients, and more often in elderly primigravidas than in any other age 
or state of parity. In practically all instances, large or multiple myomas were 
incorporated in the uterus prior to conception.* * 

It is usually stated that uterine myomas complicate pregnancy. In reality 
the myomas precede pregnancy and in many instances they would have remained 
asymptomatic throughout the life of the patient had not pregnancy altered the 
physiology of the uterus and its associated tumors. Thus pregnancy causes 
changes in myomas, which in turn may complicate fetal development and de- 
livery. While myomas usually increase in size during the first seven months of 
gestational hypertrophy, it is doubtful that any true proliferation of tumor 
tissue oceurs.© Enlargement of the myomas is largely due to edema. Histo- 
logically such tumors show only edema and hyaline degeneration.® 7 Degenera- 
tive processes resulting from chronic alteration in venous return occur, for the 
most part, in tumors which are embedded in the uterine wall, whereas acute 
circulatory strangulation is found only in twisted pedunculated tumors. Be- 
eause intramural and subserous myomas are well encapsulated, they tend to 
maintain their shape and thus become more prominent as the uterine wall thins 
out with advancing pregnancy. 


Early Pregnancy 


While this presentation is primarily concerned with patients who have 
become pregnant, it is well known that uterine myomas reduce fertility.® * 1° " 
Intracavitary distortion, tubal obstruction, and faulty implantation are some of 


*Read at the Sixty-second Annual ‘Mesting of the American Association of Obstetricians, 
Gynecologists and Abdominal Surgeons, Hot Springs, Va., Sept. 6, 7, and 8, 1951. 
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the theories advanced for infertility secondary to uterine myomas. In selected 
instances, where the myomas distort the uterine cavity or tubes, myomectomy 
may enhance the fertility index of the patient.'” 1° 

When conception does occur, the myomatous uterus increases the difficulties 
of differential diagnosis. In early pregnancy a myoma may be confused with an 
ectopic gestation, an ovarian tumor (Fig. 1), or an anomalous uterus. Uterine 


Fig. 1.—L. M. (G.M.H.-B59542), 34-year-old Negro primigravida, in the sixteenth week 
of pregnancy, was admitted on Oct. 16, 1942, with acute lower abdominal pain. She had 
been told many years before that she had ‘a pelvic tumor.” The preoperative diagnosis 
was that of a twisted ovarian cyst in conjunction with pregnancy. Exploratory laparotomy 
revealed the tumor to be an infarcted myoma which had resulted from twisting of its pedicle. 
Treatment consisted of subtotal hysterectomy. Myomectomy might have been attempted in 
this particular situation. 


Fig. 2.—K. C. (G.M.H.-B56311), 25-year-old Negro, gravida ii, para 0, was admitted 
with symptoms of cramping pelvic pain and profuse genital bleeding in the fourteenth week 
of pregnancy. Subtotal hysterectomy was performed because of multiple myomas and uterine 
hemorrhage too profuse to treat through an undilated cervix. The central portion of a small 
circumvallate placenta was rather deeply embedded in an underlying degenerated submucous 
myoma. The peripheral portion of the placenta had separated prematurely. 


bleeding during the early months of pregnancy is difficult to evaluate in the 
presence of a myoma. A soft and symmetrical myoma may be mistaken for a 
pregnant uterus. When in doubt, a biologic pregnancy test is indicated before 
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surgery is considered. The differential diagnosis between a soft myoma and an 
intrauterine pregnancy should rarely be necessary after the abdomen has been 
opened. However, in such a situation, a bluish, soft, symmetrical uterus which 
contracts on stimulation, round ligaments which are enlarged, an isthmus which 
is soft, and an ovary containing a corpus luteum strongly suggest intrauterine 
pregnancy. Attempted aspiration of amniotic fluid from the uterus in early 
pregnancy may be more traumatic than diagnostic. 


Fig. 3.—E. C. (G.M.H.-D30952), 34-year-old Negro, gravida ii, para i, had had_ her 

last normal menstrual period on March 9, 1950. Induced abortion had been performed on 

May 19, 1950. The products of conception were reportedly passed on May 23, 1950. She was 

admitted on May 25, 1950, with severe lower abdominal pain and fever. The uterus was 

irregular in contour and approximately 4 times normal size. The cervix was closed. A small 

amount of uterine bleeding and fever persisted. The preoperative impression was that of 

A an infected uterine myoma. On June 2, 1950, total hysterectomy was performed. The uterus 
contained a grossly infected and degenerated myoma. Postoperative recovery was rapid. 


Fig. 4.—E. T. (G.W.U.H.-97507), 33-year-old white primigravida, 16 weeks pregnant, 
was admitted with cramping pelvic pain, nausea, vomiting, and marked swelling of both 
lower extremities of two weeks’ duration. A solitary, partially degenerated, intramural myoma, 
10 cm. in diameter, was found occupying the area between the uterosacral ligaments, causing 
pressure on the iliac vessels. Myomectomy was technically impossible. Postural treatment 
brought about no improvement. Surgery became necessary for the relief of her symptoms. 
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Myomas contribute to an increased incidence of spontaneous abortion. The 
abortion rate has been estimated as being about twice as great with a myomatous 
uterus as compared with the normal.'* The treatment of an abortion compli- 
cating Myomas may require more operative manipulation than with a normal 
uterus (Fig. 2). As a result, more blood is lost and postabortal morbidity is 
increased. One of the very major complications of myomas complicated by early 
pregnancy is abortion followed by tumor degeneration and infection. In se- 
lected instances fever, tenderness, and bleeding may suggest necrobiosis with 
superimposed infection. Under such circumstances hysterectomy may become 
the therapeutic procedure of greatest benefit to the patient (Fig. 3). 


Fig. 5.—H. C. (G.M.H.-D20649), 36-year-old Negro primigravida, whose last menstrual 
period began on Sept. 15, 1949, was admitted on Nov. 29, 1949, with cramping lower abdominal 
pain. The uterine fundus was at the level of the umbilicus. A diagnosis of early pregnancy, 
plus a degenerating myoma, was made. The patient improved on bed rest, and left the 
hospital on Dec. 10, 1949. She was readmitted on Jan. 2, 1950, with severe lower abdominal 
pain, but with no genital bleeding. Due to the severity of the pain, exploratory laparotomy 
was advised. Myomectomy was impossible. A total abdominal hysterectomy was_ performed. 
The myoma in the uterine fundus had undergone extensive red degeneration and the placenta 
had partially separated. 


Middle Trimester 


In the middle months of pregnancy changes in size, position, and blood 
supply of the tumors may cause significant symptoms. As the uterus grows out 
of the pelvis, subserous tumors on the anterior wall give rise to pressure symp- 
toms and disturbances of the bladder. Bed rest, in moderate Trendelenburg 
position, will relieve the pressure from such tumors until the uterus enlarges 
enough to bring the myomas above the brim of the pelvis. 

Distortion of a round ligament, by a relatively small myoma, may be quite 
painful. Any tumor of appreciable size which is fixed in the cul-de-sac by the 
uterosacral ligaments may cause acute pressure symptoms on the vessels and 
nerves of the pelvis (Fig. 4). These tumors tend to remain in the true pelvis. 

During the course of pregnancy myomectomy is rarely necessary. Per- 
sistent or increasing pain in a myoma, with the patient at bed rest, is the symp- 
tom most likely to create an indication for surgical intervention. The size of 
a tumor alone is no indication for myomectomy.'® A procedure starting out as 
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a myomectomy may be concluded by hysterectomy because of inability to remove 
the myomas safely or because of hemorrhage.?® Whenever possible, myomectomy 
should be avoided because of the increased incidence of abortion which follows 
this procedure.'” 

Myomas 8 em. or more in diameter create the highest incidence of complica- 
tions in all phases of pregnancy. This is particularly true during the second 


Fig. 6.—R. M. (G.M.H.-B89721), unregistered Negro primigravida, aged 32 years, was 
admitted by ambulance with the body of a premature fetus delivered, with the fetal neck 
fractured, and with bleeding from the uterus. An intramural myoma, 12 cm. in diameter, 
was present in the posterior lower uterine segment which prevented passage of the after- 
coming head. Under anesthesia, a further attempt at extraction resulted in decapitation. 
Hysterectomy was followed by maternal recovery. 


Fig. 7.—N. C. (G.M.H.-D20195), unregistered 32-year-old Negro primigravida, was ad- 
mitted in the thirty-sixth week of pregnancy, with a complete spontaneous rupture of the 
uterus prior to the onset of labor. A myomectomy had been performed in 1947. Treatment 
consisted of an immediate abdominal hysterectomy. The deadborn infant weighed 4 pounds, 
6 ounces (1,984 grams). The pathologic sections showed marked adenomyosis incorporated 
in the old myomectomy scar. 
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trimester when acute appendicitis and ovarian cysts may be overlooked in the 
presence of painful myomas. At times it is impossible to differentiate between 
the pain from threatened abortion and that of a degenerating myoma. In many 
instances, an inevitable abortion and degenerating myoma coexist. When a 
definite diagnosis of such a combination of circumstances can be made, hysterec- 
tomy is indicated as the safest course of treatment (Fig. 5). 


Fig. 8.—R. B. (G.W.U.H.-13728), white primigravida, aged 42 years, had an asymptomatic 
prenatal course. A living male infant, weighing 7 pounds, 12 ounces (3,515 grams), was de- 
livered by elective cesarean section followed by hysterectomy. A myoma, 14 cm. in diameter, 
present in the left lower segment, showed marked cystic degeneration. 


Fig. 9.—E. L. (G.W.U.H.-30606), 26-year-old white gravida iii, para 0, abortion ii, had 

a normal prenatal course up to the thirty-sixth week of pregnancy, at which time she was 

admitted in active labor. She was delivered by low forceps of a healthy female infant weighing 

5 pounds, 13 ounces (2,637 grams). After delivery, the submucous tumor shown above was 

palpated in the uterus. At the conclusion of the third stage, the tumor was “shelled out” 

ern es appreciable blood loss. The puerperium was uncomplicated. (Courtesy of Dr. Rufus 
oll. 
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Late Pregnancy and Delivery 


In the last part of pregnancy some of the following serious complications 
may be encountered as a result of myomas: (1) fetal malpositions resulting 
from tumors which distort the uterine cavity; (2) inertia, or, more specifically, 
expulsive dystocia occurring in the patient whose myometrium is disorganized 
by multiple myomas; (3) an otherwise asymptomatic myoma causing obstructive 
dystocia due to its size and location’? (Fig. 6), and (4) premature labor.?® 1 


A patient who has had a myomectomy prior to or during pregnancy has to 
be observed carefully in late pregnancy. Defective uterine scars from myo- 
mectomy, particularly those infiltrated with adenomyosis, may rupture during 
the latter part of pregnancy or during the course of labor (Fig. 7). Where 
there has been a deep excision of a myoma, the patient should be treated as if 
she had had a previous cesarean section. Delivery should be accomplished either 
by cesarean section or through the birth canal depending upon whether or not 
the presenting part is engaged, upon the degree of dilatation of the cervix, and 
the conditions under which the patient is to be delivered. A majority of women 
can be delivered safely through the birth canal after myomectomy.”? 


Fig. 10.—E. B. (Alexandria Hospital-68635), 27-year-old Negro, gravida i, was delivered 
on March 15, 1950, of a normal infant weighing 5 pounds, 6 ounces (2,438 grams). The 
puerperium was complicated by lower abdominal pain, prolonged uterine bleeding, and sub- 
involution of the uterus. She was readmitted on May 19, 1950, with persistent bleeding and 
fever. After correction of her anemia, she was examined under anesthesia at which time a 
curette could not be introduced into the uterus due to an obstruction of the endometrial cavity. 
It was thought that the patient had an infected submucous myoma. A total abdominal hys- 
terectomy was performed. Pathologic examination showed a submucous myoma with necrosis 
and acute inflammatory reaction. (Courtesy of Dr. Harrison Picot and Dr. C. J. Murphy, Jr.) 


Aseptic vaginal examination is indicated in the last month of pregnancy 
in any patient who is known to have uterine myomas. Vagial examination is 
indicated again at the onset of labor, particularly in the patient who has an 
unengaged presenting part. Where there is no obstruction to the birth canal, 
where the expulsive forces remain normal, and where the cervix is progressively 
dilating, delivery is usually accomplished most safely through the vagina.’® 2% 2° 
Delivery by cesarean section has been advocated for the elderly nullipara with 
myomas.’ * 1° If the myomas have interfered in no way with pregnancy, and 
if labor progresses normally, an advanced childbearing age is no indication for 
cesarean section delivery. However, where there is evidence of tumor degenera- 
tion, obstructive dystocia, or fetal malposition in late pregnancy, elective ce- 
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sarean hysterectomy may become the treatment of choice. This is particularly 
applicable to large myomas or to tumors which occupy a part of the true pelvis 
(Fig. 8). 

Small myomas may be benefited by successive pregnancies.® 7° The tumors 
tend to regress following delivery. With succeeding pregnancies, they may fail 
to attain their previous size. However, in tumors 8 em. or more in diameter, 
hyaline degeneration and necrobiosis frequently occur during the first preg- 
naney. In such instances these changes are irreversible and usually require 
surgical excision. 

The Puerperium 


Following delivery through the birth canal, three complications may present 
immediate problems of considerable magnitude: (1) postpartum hemorrhage 
due to atonicity of the uterus; (2) hemorrhage from submucous myomas which 
have been disturbed by delivery of the infant or placenta (Fig. 9); and (3) 
disruption of omental adhesions from their attachment to subserous or peduncu- 
lated myomas, resulting in serious intraperitoneal hemorrhage.”* 


Fig. 11. Fig. 12. 


Fig. 11.—M. T. (G.M.H.-D18748), 35-year-old Negro primipara, with uterine myomas, 
had an uncomplicated prenatal course. She was delivered of twins weighing 7 pounds, 3 
ounces (3,260 grams) and 6 pounds, 21%, ounces (2778 grams), on Dec. 4, 1949. An 800-c.c. 
postpartum hemorrhage occurred due to atonicity of the uterus. On the fourth postpartum 
day she developed extreme tenderness over the myomas and in the upper abdomen. Due to 
increasing pain, exploratory laparotomy was performed on Dec. 9, 1949. As the uterus had 
involuted, tension on the omentum had increased, thereby causing pain. The omentum was 
densely adherent to the myoma and formed a part of its thin capsule. To avoid possible 
spillage of tumor contents, the protective omental covering was left attached to the tumor. 


Fig. 12.—Cut section of the myoma previously described in Fig. 11 shows a thin capsule 
with underlying areas of cystic degeneration. 


Delayed complications of the puerperium are: (1) severe or prolonged 
hemorrhage from a uterus which contains a submucous myoma”” ?> (Fig. 10) ; 
(2) infection superimposed upon degenerated myomas”*; (3) twisting of pe- 
duneculated tumors; and (4) pain due to tension on omental adhesions (Figs. 
11 and 12). 

Conclusions 


Of the patients with uterine myomas who become pregnant very few will 
encounter any major difficulty. However, in those who have large or peduncu- 
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lated tumors, submucous myomas, or myomas which encroach upon the birth 
canal, major problems in diagnosis and therapy may be anticipated. Clinically 
significant myomas associated with pregnancy tend to oecur in the last half 
of the reproductive period. Early pregnaney complicates the pre-existing 
uterine myomas. Tumors continue to enlarge and are subject to the greatest 
incidence of acute circulatory changes during the middle months of pregnancy. 
In the latter months of pregnancy and during parturition, myomatous tumors 
may interfere with delivery and prevent proper uterine involution. A certain 
persistent incompatibility between myomas and pregnancy results in a rela- 
tively high incidence of fetal loss through abortions, premature births, and 
operative deliveries. 

Treatment of myomas complicated by pregnancy is dependent upon early, 
accurate recognition and watchful anticipation. Pressure symptoms usually 
resolve with bed rest. Occasionally myomectomy is indicated for the removal 
of tumors which cause pain. Abortion followed by tumor degeneration and 
infection is often best treated by abdominal hysterectomy. Cesarean hysterec- 
tomy is the treatment of choice for large tumors which appear to have under- 
gone irreversible degenerative changes in late pregnancy and for tumors which 
obstruct the birth canal. However, in the majority of patients with myomas, 
vaginal delivery is safer than abdominal operative delivery for both mother 
and infant. In the puerperium, the combination of prolonged bleeding and 
fever generally indicates the presence of an infected submucous myoma which 
is best managed by abdominal hysterectomy. 
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Discussion 


DR. ROBERT A. KIMBROUGH, Philadelphia, Pa.—Drs. Parks and Barter are to be 
congratulated on their concise and well-organized presentation of an important clinical prob- 
lem. Of particular interest is their point that pregnancy complicates the pre-existing myoma 
rather than that the tumor complicates the pregnancy. From a strictly academic point of 
view the authors are undoubtedly correct, but any clinician of experience will agree that 
pregnancy in the presence of a sizable tumor may create a real obstetrical complication. 
The problem is emphasized by the fact that the combination of pregnancy and myomas 
tends to occur in the primigravida in the later years of her childbearing age—and that 
this particular pregnancy may well represent her last reproductive opportunity. Because 
of these factors the exercise of keen conservative judgment is imperative. 

The difficulties in diagnosis presented by the coexistence of pregnancy and myomas 
have been appropriately stressed. 


In most instances, fortunately, one is able to differentiate between the irregularly 
enlarged pregnant myomatous uterus and pregnancy complicated by an ovarian tumor; 
if, however, there is reasonable suspicion of the latter, laparotomy at the appropriate time 
is strongly indicated to avoid possible neglect of a malignant neoplasm. An additional 
useful point in differentiating between a pregnant uterus and a soft myoma is the sym- 
metrical insertion of the round ligaments on the anterior face of the pregnant uterus. 


A difficult decision is posed by the patient in the latter half of reproductive life 
who knows of the presence of a sizable myoma prior to undertaking pregnancy. Laparot- 
omy may reveal the impossibility of myomectomy and, therefore, the necessity of hysterec- 
tomy. In the absence of troublesome symptoms, it seems preferable to allow such patients 
an attempt at pregnancy in the myomatous uterus rather than take the chance on the 
loss of childbearing function. A certain percentage of patients managed in this con- 
servative manner have been conducted through successful pregnancies. If spontaneous 
abortion occurs, myomectomy should then be attempted. 


Carneous degeneration which fails to respond to conservative management is prac- 
tically the only indication for myomectomy during pregnancy. Rarely, indeed, is myomec- 
tomy necessary because of impaction in the pelvis or twisting of the pedicle of a 
pedunculated tumor. 

This discussant is in entire accord with the authors in their conservative manage- 
ment at the time of delivery; cesarean section should be elected only if the progress of 
labor is not satisfactory. Unfortunately, the essayists have not presented the question of 
myomectomy at the time of cesarean section. Because of the increased dangers from 
bleeding and infection, we have avoided at the Pennsylvania Hospital all but the most 
simple myomectomies combined with cesarean section, preferring later myomectomy to 
immediate cesarean hysterectomy as indicated by varying pertinent factors. 


A strong plea is made that the elderly primigravida who has successfully gone 
through pregnancy with a myomatous uterus be allowed, in the absence of symptoms, to 
have another pregnancy before being subjected to operative treatment of even large 
tumors. It stands to reason that what she has successfully done before she may well do 
again. 


DR. WILLIS E. BROWN, Little Rock, Ark.—The combination of pregnancy and 
myomatous uteri is not common, and Dr. Parks is indeed fortunate in having had the 
opportunity to study such a large group of cases of this clinical entity. 

The occurrence of uterine myomas in the childbearing age of the average white 
woman in the northern part of the country is sufficiently uncommon that my own ex- 
perience with this combination was limited. A few years ago when I undertook the re- 
sponsibility for a Negro service, I anticipated the privilege of seeing examples of these 
degenerated and complicating myomas. After a short experience, it became apparent that 
the complications usually ascribed to pregnant myomatous uteri were not heing seen. 


ff 


270 PARKS AND BARTER Am. J. Obst. & Gynec. 
February, 1952 


Consequently, we undertook a survey of the problems of reproduction and uterine 
fibroids in our clinic and this report is a brief abstract of the material which was available 
to us. The case records of the inpatients from 1940 through 1948 have -been analyzed 
for the coexistence of pregnancy and fibromyomas. We further studied the reproductive 
history of women with myomas seen outside of pregnancy. These data were compared 
with information obtained from the records of the obstetric admissions for the year 1946. 


During these nine years the diagnosis of uterine myomas was made on 975 women 
and there were 7,338 births in the department. Of the 7,338 parturitions, there were 56 
women whose uteri contained clinically significant uterine fibroids, or an incidence of 
0.6 per cent. Of the 975 women with myomas, 56 were gravid, an incidence of 5 per cent. 
During the year 1946, there were 1,055 inpatient deliveries. These three sets of records 
were analyzed and the data compared in order to study the effect of myomas on repro- 
duction. 


Of the 975 patients with uterine myomas, 23 had inadequate records of their re- 
productive history. Two hundred fifty-six patients (26 per cent) had never been preg- 
nant, an extremely high incidence of infertility. 

The 696 women with myomas who had been pregnant had a total of 2,044 concep- 
tions. Only 63 per cent of these conceptions reached viability while 37 per cent terminated 
in abortion. There were 162 women, or 23 per cent, who aborted all of their conceptions. 
If the 256 women who never became pregnant are added to the 162 women who became 
pregnant but failed to carry a child to viability, there are 418 of the 952 patients, or 43 
per cent, who failed to have a satisfactory birth performance (see tables). 


These figures are in contrast to the reproductive history of 1,055 women entering 
the Obstetric Service during 1946. These women had a total of 3,361 pregnancies, of 
which 87 per cent went to viability and only 13 per cent terminated in abortion, in con- 
trast to the 37 per cent abortion in the patients whose uteri harbored myomas. 

Thus, it would appear that infertility and abortions are common complications of 
myomatous uteri, and in the Negro race, where these tumors are found more commonly 
and at an earlier age, they constitute a definite handicap to reproduction. 

We then compared the obstetric records of these 56 patients with myomas complicated 
by pregnancy with the 1,055 admissions during 1946. A tabulation of the complications 
is found in the chart, and, while this series is small, it tends to confirm the reports of 
others that there is an increase in almost all of the complications of pregnancy and par- 
turition, The marked increase in cesarean section with hysterectomy is to be expected. 
While the incidence of inertia and prolonged labor is almost double the normal, the average 
length of labor in these two groups was similar. There is also a considerable increase in 
the incidence of placental complications and postpartum hemorrhage in this group. These 
features tend to indicate an interference with the mechanism of labor by the myomas. 
Abnormal fetal presentations were not significantly increased by the myomas. 

Despite this considerable increase in complications of parturition, these 56 women 
had 58 viable infants (2 sets of twins) of whom 7 were stillborn and 2 died neonatally, 
a fetal loss of 15 per cent, while in the 1,067 births during 1946 (12 sets of twins) the 
fetal loss was 6 per cent. 

In contrast, there was no single incidence of serious myomatous degeneration in this 
series. While there is almost a threefold increase in maternal morbidity, this doubtless 
is accounted for by the increased incidence of abdominal delivery and the other complica- 
tions mentioned before. 

We have thus come to view the myomatous uterus as a serious threat to the whole 
process of reproduction rather than a complication of parturition. Almost half of the 
women with uterine fibroids had no viable infants by virtue of infertility or abortion. 
If the patient can conceive and carry her pregnancy to viability, she faces a two to 
threefold increase in the complications of gestation but has an 85 per cent chance of 
having a living child, 
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INCIDENCE OF MYOMAS OF THE UTERUS AND PREGNANCY 


Number of obstetric admissions, 1940-1948 7,338 
Complicated by myomas 56 0.7% incidence 

Number of patients with clinical myomas, 1940-1948 975 
Complicated by pregnancy 56 5.0% incidence 


EFFECT OF MYOMAS ON REPRODUCTION 


1946 OBSTETRICAL 


MYOMA/PREGNANCY ADMISSIONS 
Number of patients 56 1,055 
Total number of pregnancies 176 3,361 
Number of abortions 35 20% 442 13% 
Number of patients with myomas 975 
Inadequate records 23 
952 
Number of women never pregnant 256 
Number of women with myomas 
who had never been pregnant 696 1,055 
Total number of pregnancies 2,044 
abortions 751 27% 442 13% 
Number of women nongravid 256 
Number of pregnant women with 
nonviable infants 162 
Total number barren 418 43% 


COMPLICATIONS OF PARTURITION IN MYOMATOUS UTERI 


1946 OBSTETRICAL 


MYOMA/PREGNANCY ADMISSIONS 
Number of patients 56 1055 
Toxemia and eclampsia 17 30% 96 9% 
Abruptio placentae 2 4 9 0.9 
Breech 2 4 24 2 
Face 2 4 1 0.1 
Transverse 0 4 0.4 
Prolonged labor 5 10 61 6.0 
Retained placenta 5 10 6 0.6 
Postpartum hemorrhage 6 11 21 2.0 : 
Cesarean section 12 22 16 1.5 
Porro 7 14 1 0.1 
Forceps, ete. 5 10 98 9.0 
Morbidity 19 34 121 11.0 
Mortality 
*Postoperative hemor- 
rhage Porro 1 \ 2 4% *Anesthesia 1 ) 9 20% 
tPostpartum eclampsia 1 tCarcinoma 1 
Fetal loss 9 15% 65 6% 
* Avoidable 


+Nonobstetric 


DR. PARKS (Closing).—Mention was not made of myomectomy at the time of 
cesarean section. There is an occasional patient seen at cesarean section who has an 
easily resectable solitary subserous myoma. Removal of this type of tumor is a satis- 
factory procedure, but such patients and tumors have to be carefully individualized. Re- 
gardless of the fact that she may have myomatous tumors, we all agree that every woman 
should be given every opportunity to maintain her childbearing function. 
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A CLASSIFICATION OF FORCEPS OPERATIONS ACCORDING TO 
STATION OF HEAD IN PELVIS* 


Including Results in 3,883 Forceps Deliveries 


Epwarp H. DENNEN, M.D., New York, N. Y. 
(From the New York Polyclinic Hospital) 


HE system of classification now in use describing the station of the head 

in the pelvis when forceps are applied is far from satisfactory. 

The long distance from low to mid-pelvis and the short distance from mid- 
to high pelvis have led to numerous errors in classification. The logical approach 
to the problem is to relate the station of the head (the biparietal diameter) to 
the four major planes of the pelvis (Fig. 1). They are: (1) the plane of the 
inlet (superior strait) which is bounded by the promontory of the sacrum and 
the upper inner border of the symphysis; (2) the plane of greatest pelvic dimen- 
sions (mid-plane) which extends between the middle of the inner border of 
the symphysis and the junction of the second and third sacral vertebrae; (3) 
the plane of least pelvic dimensions (plane of ischial spines) which is bounded 
anteroposteriorly by the lower, inner border of the symphysis and the sacro- 
coccygeal joint, and laterally by the ischial spines; (4) the plane of the outlet, 
quadrilateral in shape, which is bounded by the sacrococeygeal joint, the ischial 
tuberosities, and the inferior border of the symphysis. The corresponding 
operative deliveries should be entitled high, mid, low-mid, and low forceps. 

A high forceps delivery (Fig. 2) is one in which the biparietal diameter is 
in the inlet or superior strait of the pelvis and the leading bony point of the 
head is just above the plane of the ischial spines. Anything higher should be 
labeled a forceps application to an unengaged head. 

A midforceps delivery is one done on a head, the leading bony part of 
which is at or just below the plane of the ischial spines with the biparietal 
diameter below the superior strait. The head nearly fills the hollow of the 
sacrum. 

A low-midforeeps delivery is one in which the biparietal diameter is at or 
below the plane of the ischial spines with the leading point within a finger- 
breadth of the perineum between contractions. The head completely fills the 
hollow of the sacrum. 

A low forceps delivery is one in which the bony head is on the perineum 
between contractions and is visible during a contraction. The biparietal 
diameter is judged to be below the plane of the ischial spines with the sagittal 
suture in or nearly coinciding with the anteroposterior diameter of the outlet. 


*Read at the Sixty-second Annual Meeting of the American Association of Obstetricians, 


Gynecologists and Abdominal Surgeons, Hot Springs, Va., Sept. 6, 7, and 8, 1951. 
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This is in agreement with the definition of low eps delivery by Eastman, 
Titus, McCormick, and Greenhill. 


The average case fits into one of these categories. However. exceptions must 
be made for extreme molding, extension, and asynclitism, and for deformities 
of the pelvis which predispose to these conditions. In such instances, the bi- 
parietal diameter usually is at a higher level in its relationship to the leading 
point of the head than in the average case. Unless these variable factors are 
taken into consideration, errors in diagnosis of the exact station are frequent. 


Extreme molding lengthens the long axis of the head. Hence the biparietal 
diameter is at a correspondingly greater distance from the leading point (Fig. 3). 
The estimation of this distance is of the greatest importance since the biparietal 
diameter is the widest diameter of the fetal head which must pass through the 
maternal pelvis, and its level designates the true station of the head. 


1. Plane of Inlet 


2. Plane of greatest pelvic dimensions 
3, Plane of least pelvic dimensions 
4. Plane of Outlet 


Pigs: 1. 


With the leading point at the plane of the ischial spines, the biparietal 
diameter may be at the inlet. Consequently, when the head is believed to be 
in mid-station it is in reality in high station. Also, in cases where the leading 
point is on the perineum, the biparietal diameter may be at or above the ischial 
spines. What is often anticipated to be an easy low forceps delivery is later 
proved to be a difficult delivery of a head at or above the low-mid station. 

Faulty attitudes, such as varying degrees of extension of the head, includ- 
ing the extremes of brow and face presentation, and the abnormal attitude of 
asynclitism, influence the level of the biparietal diameter with relation to the 
leading point. 

In extensions of the head, the biparietal diameter is farther from the lead- 
ing point than in normal occipital presentations (Fig. 4). Hence the station 
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of the biparietal diameter is higher than would be expected in an occiput presen- 
tation with the leading point at the same level. The greater the extension, the 
more the variation. In asynclitism, either the anterior or the posterior parietal 
bone is presenting (Fig. 5). Therefore, one extremity of the biparietal is 
considerably lower than the other. The actual station of the head depends 
upon the level of the ‘‘pivot point’’ which is the mid-point of the biparietal 
diameter. The location of this point must be judged by the degree of asynclitism 
and the level of the leading point. The more asynelitic the head, the greater the 
chance of error in diagnosis of station. One is likely to consider the head at a 
lower level than is the case. 


3. LOW-MID 


Fig. 2. 


Clinically, this is more frequent in asynclitism with the anterior parietal 
bone well under the symphysis, and the hollow of the sacrum empty. When 
the posterior parietal bone presents, the anterior pelvis is usually empty, since 
the anterior parietal bone overrides the symphysis, and can be palpated above it. 

The degree of asynclitism can best be determined by the shape and the 
location of the sagittal suture. The greater the degree of asynclitism, the more 
the shape of the sagittal suture changes from a straight line to the shape of the 
letter U. With the anterior parietal bone presenting, the U is upright and the 
most dependent portion of the U becomes closer to the sacrum, and farther 
away from the symphysis as the asynclitism increases. In a posterior parietal 
bone presentation, the U is inverted and the superior point of its base is closer 
to the symphysis than to the sacrum. 
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Deformities of the pelvis may predispose to and accentuate molding, ex- 
tensions, and asynclitism. These deformities may involve any of the major 
planes of the pelvis and, consequently, affect the accuracy of the diagnosis of 
station. 

At the inlet or high plane, molding is common in small gynecoid and android 
pelves, especially with posterior positions. Asynclitism and extensions, even 
to the degree of face presentations, are frequently found in platypelloid pelves. 
With the head arrested at this level, the common mistake is to consider the head 
engaged when in reality the biparietal is above the inlet. 


EXTREME MOULDING 
MID O.P. 


Fig. 3. 


HIGH POST. CHIN 


Fig. 4. 


Deformities of the plane of greatest pelvic dimensions, or mid-plane, carry 
with them similar factors to those of the inlet, and affect molding, extensions, 
and asynelitism. A transverse contraction in the anthropoid and android types 
frequently leads to a posterior position with more than average molding. A 
contracted anteroposterior diameter, due to a straight sacrum or a forward- 
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jutting sacral vertebra, leads to extension and asynclitism. Hence most of those 
cases should be classed as high instead of mid, as the biparietal diameter is 
usually at the inlet. This knowledge should influence the operator to avoid the 
dangerous high forceps operation. 

In the plane of least pelvic dimensions, the plane of the ischial spines, 
or low-mid plane, the greatest percentage of dystocias is encountered. The 
type of pelvis that carries with it the most difficulty at this level is the android. 
Here the molding is accentuated. It may be so extreme as to have the leading 
point touching the perineum when the biparietal diameter is still above the 
ischial spines. The common error in diagnosis in such eases is to label the opera- 
tion low forceps instead of mid. In this extreme situation, with the biparietal 
above the spines, the operation cannot be classed even as low-mid. 


ANT. PARIETAL PRESENTATION 
HIGH L.O.T. 


Fig. 5. 


The deformities of the low plane or outlet, particularly those with a funnel 
outlet, predispose to posterior positions and excessive molding. Here again, if 
the diagnosis of station were made on the leading point alone, the delivery 
would be classed as a low forceps. When correctly made on the biparietal 
diameter it is a low-mid forceps. 

Determination of the exact level of the biparietal diameter may be difficult 
to make except on certain unengaged heads. In all complicated cases a vaginal 
examination is essential in determining the true picture. It is important that 
the phrase ‘‘at the spines’’ is correctly understood. When a leading point is at 
the spines, it has reached a plane that includes the ischial spines laterally and the 
sacrococcygeal junction posteriorly. In such a situation the hollow of the 
sacrum is nearly filled by the head. The common error is to feel the fetal head 
in the anterior part of the pelvis and to consider the vertex at the spines without 
investigating further, to see whether the hollow of the sacrum is empty. 
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The difference may be between a head that is in mid-pelvis and one that 
is high or unengaged. X-ray study in labor is a valuable aid, especially in com- 
plicated cases. A side view gives the exact level of the biparietal diameter. 
Also, it may show a previously unrecognized deformity of the sacrum to be the 
cause of dystocia. In the average patient it can be assumed that the biparietal 
diameter is located at a certain level, depending on the level of the leading 
point, as has been indicated. But in cases of extreme molding, abnormal atti- 
tudes, and in deformed pelves predisposing to these conditions, it automatically 
should be placed at least at the next higher plane. 


The advantages of this method are many. It is a definite means of classi- 
fication and is self-explanatory, in that the stations of the head correspond with 
the four major planes of the pelvis and the operative deliveries from these 
stations are similarly named. Honest and human errors in diagnosis of station 
are reduced to a minimum. 


Attempts at a forceps delivery on the unengaged head and on all but the 
extremely rare high head can be avoided. At the same time, it is realized that 
visual evidence of the fetal scalp at the perineum does not necessarily mean an 
easy ‘‘low’’ forceps delivery. Without a systematized classification, there is a 
great void between the low forceps, in which the head is visible, and the mid- 
forceps which may be anything from a simple low-mid forceps to a complicated 
delivery of a head at the inlet. This is one reason why the valuable true mid- 
forceps operation has fallen into discredit. 


Material 


This method of classification has been used routinely at the New York 
Polyclinic Hospital since 1940 on more than 7,000 forceps deliveries. The 3,883 
forceps operations done in the five-year period of 1946 through 1950 have been 
classified and the results in each group are shown in Table I. Also, the causes 
of the 38 fetal and infant deaths have been similarly classified (Table IT). 


TABLE I. MORTALITY AND MorBIDITy (1946-1950) ACCORDING TO TYPE OF OPERATION 
IN 3,883 DELIVERIES 


TOTAL 
INFANT MATERNAL 
FORCEPS MORTALITY CORRECTED MORTALITY MORBIDITY* 
- High 5 0 0 0 0 
Mid 262 8 or 3.05% 5 or 1.90% 0 2 or 0.76% 
Low-mid 1,546 17 or 1.10% 11 or 0.71% 0 12 or 0.77% 
Low 2,070 13 or 0.62% 6 or 0.29% 1 (prematurely 10 or 0.47% 
separated 
placenta) 
Total 3,883 38 or 0.97% 22 or 0.56% 1 24 or 0.62% 
(in 6,544 cases of (minus 16 (13 extra- 
viable infants) macerated or puerperal) 


monsters ) 
*American College of Surgeons standard. 


Summary 
Foreeps operations should be classified in four groups, according to the 
relationship of the station of the head to the four major planes of the pelvis, 
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namely: high forceps at the plane of inlet; midforceps at the plane of greatest 
pelvic dimensions; low-midforceps at the plane of least pelvic dimensions; low 
forceps at the plane of outlet. 


TABLE II. Causes or INFANT DEATHS IN 3,883 Forceps DELIVERIES 


NO. DEATHS NO. AUTOPSIES 


High forceps 0 
Midforceps 8 
Asphyxia (cord around neck 2) 3 3 
Intereranial injury 1 1 
Prematurity, pneumonia 1 1 
Congenital anomalies 3 3 
(diaphragmatic hernia, hydrocephalus, 
rudimentary Siamese twin) 
Low-midforceps 17 
Asphyxia (cord prolapsed 3, impacted shoulder 1) 6 5 
Intercranial injury 2 2 
Atelectasis (prematurity 2) 3 3 
Diabetes (macerated 2) 2 2 
Congenital anomalies 4 4 
(multiple deformities, polycystic kidneys, 
hydrocephalus, erythroblastosis) 
Low forceps 13 
Asphyxia (cord around neck 4, prolapsed 2, 7 5 
macerated 4) 
Prematurity (atelectasis 1) 2 2 
Atelectasis 1 1 
Congenital anomalies 3 3 
(cardiac, absence of kidneys, erythroblastosis) 
Total 38 35 


In the average case, the station of the head can be determined by combining 
the clinical estimation of the levels of the leading bony point of the head and 
the biparietal diameter. Exceptions occur in excessive molding, faulty attitudes, 
and certain deformities of the pelvis. Therefore, correction for station must be 
made to at least the next higher plane than in the average case. The true station 
corresponds to the level of the biparietal diameter and in complicated cases is 
best determined by a lateral x-ray view of the pelvis. 

With the rarely indicated high forceps clearly defined and the long distance 
between mid and low pelvis divided into low-mid and low, a more accurate 
picture is shown of both the type of operation performed and the results of 
operations at the various stations. 

A five-year series of 3,883 consecutive forceps deliveries is classified accord- 
ing to this method, and the results in each group are shown. 


133 East 80TH STREET 
Discussion 


DR. ARTHUR B. HUNT, Rochester, Minn.—From perusal of the literature on the 
classifications of forceps there seem to emerge three classifications. All agree on the floating 
and high forceps operations as Dr. Dennen has given them. One, present in texts published 
up until the last five years and in some current texts such as Mengert’s, holds roughly as 
follows: midforceps, application to a fetal head that has just engaged but wherein no 
further descent has occurred, the true presenting part being at or possibly slightly below the 
ischial spines; low forceps, application of the forceps to a head whose presenting part occupies 
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any plane from definitely below the ischial spines (station plus one) to but not on the 
perineum; outlet forceps, application of the forceps to a head which distends the perineum 
so as to be visible at the introitus and a head that has rotated well anteriorly. 


The second classification agrees also as to what determines a midforceps operation but 
eliminates the term outlet forceps and substitutes for it low forceps, meaning the application 
to a head crowning in the anterior position on the perineum. Some who hold to this classi- 
fication use the terms low and outlet forceps synonymously. 


The third classification follows the second except that a midforceps operation is any 
forceps application to a head descended to any plane from mere engagement until it has 
approached but is not at a station where the bony head is on the perineum between con- 
tractions and is visible and anterior with a contraction. 


Personally, I would favor the first classification retaining the term midforceps for one 
applied to a head whose presenting part is at or slightly below the spines; a low forceps 
for one applied from this point down until the conditions described as outlet forceps are 
obtained for the following reasons: a true midforceps initiated with the lowest part of the 
head at or only slightly below the spines is frequently a formidable forceps extraction, 
especially if indicated when the head has not rotated anteriorly. Because of this, forceps 
application at this level should have a distinct name and the appellation of midforceps being 
almost universally applied to it in the past, I, therefore, can see only confusion arising by 
now using this term for applications of the forceps to the head at lower stations in the pelvis. 
Agreement is already being expressed over the opinion that the number of forceps deliveries of 
this more difficult type should be and are being reduced by applying cesarean section to such 
cases where study shows that actual disproportion exists. In spite of this, cases requiring 
delivery by forceps at this pelvic level will arise in the absence of true disproportion. To in- 
clude as a ‘‘midforeeps’’ one where the head is well rotated anteriorly and just off the pelvic 
floor includes those forceps deliveries wherein difficulty in extraction is not comparable to 
the forceps application in the neighborhood of the ischial spines, especially in the posterior 
position. One is fraught with the possibility of more fetal and maternal trauma than the 
other. Reports of series of cases using two divergent definitions for the term midforceps may 
produce an unfair basis for comparisons and, indeed, there is some suggestion that this is 
already taking place. Dr. Dennen has appreciated this difficulty when he stated, ‘‘without a 
systematized classification, there is a great void between the low forceps, in which the head 
is visible, and the midforceps, which may be anything from a simple low-mid forceps to a 
complicated delivery of a head at the inlet.’’ Dr. Dennen’s classification of forceps operations 
seems to me to have much in its favor since it clearly defines various forceps extractions at a 
sufficient number of levels in descent of the head through the pelvis. After all, the station 
of the head still probably is the best single index of the difficulty and trauma that may be 
involved in forceps extraction. If he would only be willing to substitute the term outlet 
forceps for his term low forceps and delete the suffix mid from his term low-midforceps, I 
could accept it wholeheartedly, 100 per cent. The classification has much to recommend it 
as it stands. The chief desideratum at present in classifying forceps operations as I see it 
is that three types of forceps extractions should be clearly delineated, namely, first, those with 
the presenting part at or slightly below the ischial spines; second, those wherein the present- 
ing part is from this point on down to the perineum; and, third, those wherein the presenting 
part is visible at the vulva with the occiput anterior. What we call these three various types 
of forceps extractions is of less importance than that we uniformly agree to some terminology 
that applies when we employ forceps to the head in these three levels of the pelvis. Dr. 
Dennen has clearly shown from a considerable experience that these three levels of descent of 
the head do affect fetal results adversely as we ascend the pelvis. He reports nearly 2.0 per 
cent corrected fetal mortality for his midforceps; 0.7 per cent for low-mid forceps; and only 
0.3 per cent for low forceps. Our own experience is in agreement with that of the essayist. In 
86 very difficult forceps deliveries that we collected from our service in a seventeen-year period, 
occurring among about 3,000 operative deliveries, 60 deliveries (or over 70 per cent) were 
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the type that Dr. Dennen and we would call midforceps and 18 (or about 21 per cent) were 
what Dr. Dennen has designated as low-mid forceps. There was one of the extreme outlet 
type. 

In two recent excellent textbooks I find that the term midforceps has been extended to 
include forceps applied to fetal heads much lower in the pelvis than at the level of the ischial 
spines. I wonder if their change in definition has not done us a bit of disservice in being 
too inclusive with the term midforceps and thus given rise to confusion and difficulty in com- 
paring results of forceps statistics from various groups. 

To me (and to many of my colleagues in various places with whom I have discussed it) 
it seems more rational to apply the term low forceps to those applied in the areas of the pelvis 
attained by the presenting part from say, 1 cm. below the ischial spines down to but not 
on the perineum and reserve the term outlet forceps for those wherein the head is bulging 
the perineum and is visible in the anteroposterior position at the vulva. To signify this 
latter type of forceps delivery, which is more often than not an elective procedure of great 
simplicity, by the term low forceps operation seems a bit unnecessary and overdramatic. 
When the head is rapidly visible at the vulva in the anteroposterior position, the greatest 
diameter of the head is often through or nearly through the bony pelvis. I would be greatly 
surprised and disappointed if anyone in this group could not very readily teach the intern of 
average intelligence and manual dexterity how to perform this simple extraction expertly. 
Although I do not find it necessary to perform routine elective forceps delivery, I think the 
only significant danger in it is that an occasional obstetrician chronically impatient of delivery 
sneaks up successively higher and higher in the pelvis to effect elective delivery until he 
eventually has cause to regret this folly. 

Dr. Dennen has gone into some detail with important comments on how one should 
adjust and compensate for such pathologic variants of labor as excessive molding, deflection, 
and asynclitism and in my limited experience I would emphatically agree that his remarks 
are both sound and practical. 


DR. L. MARSHALL HARRIS, Bethesda, Md.—Dr. Dennen’s paper is a valuable con- 
tribution to the study and practice of obstetrics, not only because of the time and the study 
devoted to the subject, with the series of cases compiled from his experience, but also because 
it clarifies an existing misunderstanding, especially among residents and interns in obstetrics 
in the matter of definition of the station of the fetal head in its relation to the anatomical 
planes of the maternal pelvis. 

Most of us are cognizant of the efforts and accomplishments of Drs. Eastman, Titus, 
Greenhill, and others during a recent meeting of this association to standardize a classification 
of forceps operations along the line presented by Dr. Dennen for publication in their revised 
texts to assist in the correction of some of the erroneous interpretations of diagnosis and 
operative procedures. 

In view of the comparatively large number of cases (Dr. Dennen has presented 1,546 
of 3,883 cases in his series), delivered by low-mid forceps, it seems rather obvious this addition 
to the old classification is justified. It seems also that the revised classification, so well de- 
scribed and demonstrated by the author, and advanced and published by Dr. Eastman and 
others, is an outstanding contribution to obstetric teaching and practice. 

In addition to the pelvic factors discussed in the paper it is possible that certain fetal 
abnormalities, such as anencephalus, hydrocephalus, and others may offer a problem in the 
accurate diagnosis of station of the head in relation to the pelvic planes. Here, as pointed 
out by Dr. Dennen, the x-ray may serve as an important adjunct in diagnosis. 

The author has discussed the maternal and fetal hazards incident to improper diagnosis 
of station and consequent faulty applications. Experience has shown that the resident, 
intern, or the uninitiated, in his haste to attempt to solve such obstetrical difficulties as prolapse 
of the umbilical cord, placenta previa, prolonged labor with fetal distress, to mention a few, 
may, without adequate consultation, undertake forceps delivery in a case where accurate 
information as to the station of the head (and unfortunately in some cases as to dilatation of 
the cervix and cephalopelvic status) would have indicated the necessity for abdominal or other 
operative procedures, 
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On the Obstetrical Service at the National Naval Medical Center, statistics reveal that, of 
2,384 deliveries during the period July, 1950, to July, 1951, we did 893 forceps deliveries. 
Of these there were none defined as high, 24 as mid, 126 as low-mid, and 743 as low, or outlet 
operations. The resident staff is cognizant of inaccuracy as to diagnosis; however, since 
adoption of this classification in July of this year it is already obvious that a more adequate 
evaluation is being made and the incidence of low-mid application shows a marked increase in 
the number reported. 

It is believed that careful consideration of this paper with the classification, clear-cut 
definitions, and commendable statistics will result in fewer ‘‘ failed forceps,’’ and will also 


aid in lowering infant and maternal mortality and morbidity. It emphasizes the importance’ 


of certain standardizations in classification and nomenclature, especially significant in obstetric 
teaching, and, since the author’s concept is in agreement with that of the previously mentioned 
authors in their textbooks of obstetrics, this paper will serve to create a better understanding 
and more intelligent practice in forceps procedures. 


DR. NICHOLSON J. EASTMAN, Baltimore, Md.—Just two years ago, at the meeting 
of the Association here, the late Dr. Titus, Dr. Greenhill, Dr. MeCormick, and I endeavored 
to formulate a classification of forceps operations which would be (1) simple; (2) practicable, 
with or without x-ray help; and (3) conducive to the safest possible management of the 
second stage of labor. Only three types of forceps were classified. 

High forceps was defined as the application of the forceps before engagement has taken 
place. About this definition everyone is in agreement and, clinically, it is easy to demonstrate 
by the fact that the presenting part has not yet reached the level of the ischial spines. 

Low forceps was defined as the application of forceps when the head is visible, the skull 
is on the perineal floor, and the sagittal suture is in the anteroposterior diameter of the pelvis. 
As will be noted in a moment, our three-point definition of low forceps has not met with 
unanimous approval. 

Midforceps was defined as the application of forceps before the criteria of low forceps 
have been met, as stated above, but after engagement has taken place. 

This classification of forceps was used at the Johns Hopkins Hospital in 1950 with 
the following results: Total forceps incidence, 33.1 per cent of all deliveries; low forceps, 
25.8 per cent of all deliveries; midforceps, 7.3 per cent of all deliveries; no high forceps. 

The chief objection to the low forceps definition has been that rotation of the sagittal 
suture to the anteroposterior diameter is demanded. It is argued that rotation does not 
necessarily indicate station. Theoretically, this is true, but in actual clinical practice the 
head which is on the perineal floor and has rotated to an anterior is lower, on the average than 
the head which has not yet rotated. Moreover, if these three criteria for low forceps are met— 
head visible, skull on perineal floor, and anterior rotation accomplished—the forceps procedure 
becomes a very easy maneuver which calls only for finger and wrist action. If the head has 
not rotated, the extraction may also be easy, of course, but again it may not be. And here 
is where trouble may ensue. 

This leads us to the abuse of so-called ‘‘low foreceps.’’ As you all know, it is a regulation 
in many hospitals to demand that any general practitioner must call an obstetrical specialist 
in consultation for any forceps procedure other than the low forceps operation. As you also 
know, there are several reasons why general practitioners would like to avoid calling con- 
sultation under this regulation and, consequently, the country over, the term ‘‘low forceps’’ 
has become so elastic that it can be stretched about as high as the practitioner’s conscience 
will permit. Most of you have doubtless seen in consultation some of the attempted and failed 
‘‘low forceps’’ cases, so-called, and found, as I have, that what the practitioner had called 
a low forceps was actually a midforceps with the head in transverse or right occipitoposterior 
position. It is our hope that general acceptance of our rigid definition of low forceps will 
lead to giving the second stage more time to rotate the head until the case does meet these 
criteria. In the hands of general practitioners and specialists alike, the policy will inevitably 
lead to a higher proportion of easy forceps deliveries and hence a safer second stage. 

Dr. Dennen is to be complimented on having presented the first paper on classification 
of forceps which has appeared in many years, I believe, and his analysis of a large series of 
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forceps deliveries shows that his classification works out satisfactorily in his clinic. He 
stresses the point that the lumping of all forceps operations between low and high into one 
group, midforceps, as is done in our classification, leaves much to be desired; and others have 
made the same criticism. For accurate analysis of forceps operations such a breakdown 
of midforceps is avowedly advantageous but I doubt if it can be done with consistent accuracy 
without extensive help from x-ray pelvimetry, because it is in just these midforceps cases 
that molding of the head may be most misleading in regard to the actual station of the 
bilateral diameter. But, be this as it may, our classification of forceps operation has as its 


_Main desideratum the three-point definition of low forceps, as stated, and, for the sake of 


safer obstetrics the country over, it is our hope that eventually this definition will gain 
general acceptance. 


DR. J. BAY JACOBS, Washington, D. C.—Some very practical views relative to the 
classification of forceps deliveries were presented by Dr. Dennen as well as by Dr. Eastman. 
I prefer Dr. Dennen’s classification because it gives us the relationship between the biparietal 
diameter and a particular plane of the pelvis and, theoretically at least, we seem to have an 
understanding of the exact station of the head. 


Peculiarly enough, there are more low-mid forceps deliveries performed with less fetal 
and maternal trauma than midforceps deliveries, in spite of the fact that the low-mid forceps 
is concerned with the plane of least pelvic dimension. This I would attribute to the fact that 
the head has descended lower. 


Prognosis could be predicted more accurately, as suggested by Drs. Dennen and Eastman, 
if a lateral roentgenogram were taken; and again I would like to emphasize that this should be 
done in a standing posture, for when the patient is in the recumbent posture the head fre- 
quently ascends. One should also take into consideration the depth of the pelvis and here again 
the lateral roentgenogram is of greatest value. In a deep pelvis, one may find the biparietal 
diameter below the inlet even though the presenting part is some distance above the ischial 
spines. Without the lateral roentgenogram, one would interpret a case of this type as not 
engaged. 


Dr. Dennen has presented very favorable statistics on a series of forceps deliveries, 
the results of which correspond closely with a series reported previously in his manual on 
the use of forceps. 


Although I am an advocate of the use of forceps, I do not favor prophylactic forceps 
deliveries. I believe that many patients who are delivered by low-mid or outlet forceps could 
be nicely managed with suprafundal pressure applied at the height of a contraction under 
moderate anesthesia. Occasionally a combination of forceps traction and suprafundal pressure 
is desirable. It is my impression that this procedure is attended with less trauma. However, 
the frequency and the method of performance of forceps deliveries should be left to the 
judgment of the qualified obstetrician. 


DR. THADDEUS L. MONTGOMERY, Philadelphia, Pa.—I presume it is necessary to 
have a more exact classification, particularly of forceps, which in some areas has become an 
almost universal operation for delivery. One might suggest that there be added to such a 
classification the statement that a perineal forceps is one in which the delivery would have 
been completed spontaneously in fifteen or twenty minutes, with episiotomy, if the operator 
had been willing to wait that length of time; a low forceps is one in which the head is begin- 
ning gradually to distend the perineal muscles, as is the natural mechanism of labor; and that 
a low-mid forceps is the level to which the head usually recedes after a low spinal or saddle 
block anesthesia has been given. 

I am afraid these comments will not help to clarify the discussion, although they may 
lay emphasis again on the fact that there is such a thing as a mechanism of labor, and it is 
going to take a long time to prove satisfactorily that artificial delivery with forceps, requiring 
as it does some form of anesthesia, is ultimately better for mother and baby than natural 
delivery. 
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If one reserves the operation of forceps for those instances where a properly rested 
mother does not make progress in labor, her safety or that of the baby being endangered, 
and where the pelvis is adequate for vaginal delivery, and other conditions of dilatation, etc., 
are appropriate, then one is not too greatly concerned whether the head is 2 em. below the 
spines or 5 or 6 em, below the spines, just so it is engaged. This case then becomes a problem 
and an indication unto itself and the minutiae of classification become relatively less important. 


DR. DENNEN (Closing).—This controversial subject has been considered before. 
Perhaps it has not been mentioned frequently enough, nor with enough emphasis, because 
the standard classification is still low, mid, and high forceps, despite the well-known limitations 
of this type of classification. Even though it may complicate the classification somewhat, I 
am fully convinced that by adding another type of operation, making it 4 instead of 3, the 
results will be improved. From the anatomical standpoint the pelvis with its 4 major planes 
requires 4 types of operation. 

The question of necessity of an operation from the standpoint of an iron-clad indication 
is an entirely different subject. It is one that would take too long to discuss thoroughly at 
this time. It has been shown elsewhere by a number of people, and it was mentioned by 
myself, that the mortality due to accidents occurring in the second stage of labor has been 
reduced by the use of prophylactic forceps. The objections to that procedure are well known 
and some have been mentioned just now. Regardless of this, the specialist should be pre- 
pared to reduce the mortality as far as possible and he is negligent if he does not intelligently 
carry out that procedure. 

In this particular series, the incidence of forceps deliveries was 59 per cent, two-thirds 
of which were listed as prophylactic. We are fully satisfied that the mortality would have 
been considerably higher if we had not carried out that procedure. This is not the work of 
one man. It is the work over a period of years of a fluctuating staff that averages more than 
40 different operators. We can show, and have shown, that the forceps infant mortality in 
a particular group over a ten-year period, both gross and corrected, is nearly one-half that 
of the spontaneous deliveries in the same series. Of course, that is variable and it means 
that attention should be paid to the spontaneous deliveries. That has been done in our own 
clinic. If the results in the spontaneous series are consistently good, you cannot improve them 
with forceps delivery. Last year our corrected mortality in spontaneous deliveries was reduced 
to zero but that was a situation which one could not expect to continue. 

I hope that interest enough will be taken in the subject of classification of forceps 
operations so that it can be clarified to the satisfaction of the majority. I am grateful to 
all of the discussants for their constructive and complimentary remarks. 


CESAREAN SECTION DEATH* 
CHARLES A. Gorpon, M.D., F.A.C.S., BRooKLYN, N. Y. 
(From the Brooklyn Committee on Maternal Welfare) 


UST what the over-all cesarean section death rate may be in the United States 
is not known, yet it is a fact that the number of operations has steadily in- 
creased and it appears that the risk of death has decreased considerably. In 
1950, Dieckmann’ reported 4,497 operations in five maternity hospitals with 
average maternal mortality of 0.24 per cent. In our recent textbooks? * it is 
said that the death rate should be under 1 per cent and that the operation when 
performed by specialists carries practically no risk of death. It has been said, 
too,’ that the mortality from this operation should not exceed 0.1 per cent, or 
1 in 1,000. 

In the City of New York* in 1939, 2,558 cesarean sections were performed 
with 2.7 per cent mortality. It is of interest that in the State of Massachusetts’ 
that year the cesarean section maternal mortality rate was exactly the same, 
with this operation a factor in 21 per cent of the total number of maternal 
deaths, just as in the City of New York. In 1949 in the City of New York its 
incidence had almost doubled, rising from 2.4 to 4.5 in 6,793 operations. 

In Brooklyn since 1939 cesarean section has been consistently a factor in 
about 20 per cent of the puerperal deaths, including those from ectopic preg- 
naney and abortion. The true significance of cesarean section as a factor in 
puerperal death is seen only when the number of deaths associated with this 
operation is referred to the total deaths. The importance of cesarean section 
in our already low national maternal death rate is obvious. 

There are good reasons for reviewing old statistics, but none is more sound 
than the fact that we may thus see our own time in truer perspective. The 
material of which statistics are made is of little value for comparison of end 
results, yet the complications which end in death are the same everywhere all 
the time. Their prevention is the fundamental problem and particular interest 
centers upon them. From time to time this subject invites reinterpretation. 
Case reports, and not certificates of death, are the only reliable witnesses. 


Material 


Reports to the Brooklyn Committee on Maternal Welfare (Medical Society 
of the County of Kings) of 253 deaths associated with cesarean section from 
1937 through 1950 have been critically studied. Of particular interest, perhaps, 
are 11 operations performed after death, in 7 of which death was due to rheu- 
matic heart disease; 2 of these patients had been admitted to the hospital for 
their second cesarean sections. In one case of death following cerebral hemor- 
rhage the baby survived. 


*Read at the Sixty-second Annual Meeting of the American Association of Obstetricians, 
Gynecologists and Abdominal Surgeons, Hot Springs, Va., Sept. 6, 7, and 8, 1951. 
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Death may be due to the operation itself, or to the conditions and circum- 
stances which surround the procedure. To see the causes of death clearly iso- 
lated is not always possible, yet in a large number of cases the answer was ob- 
vious enough. The indications for operation, which in many cases are unim- 
portant as actual causes of death, are shown in 242 cases (Table I). 


TABLE I, INDICATIONS FOR OPERATION (242 DEATHS) 


NO. OF CASES 
Dystocia 82 
Previous cesarean section 30 
Cardiac disease 27* 
Placenta previa 27t 
Abruptio placentae 
Pre-eclampsia 16t 
Eclampsia 15 
Abnormal presentation — 10 
Prolapse of cord 3 
Pelvie tumors 6 
Various and unknown 11 
Total 242 


* 1 had pre-eclampsia. 
+ 1 had previous cesarean section. 
t 1 had eclampsia. 


The indication for which the operation was performed should not weight 
the conelusion as to the cause of death. It is frequently said that deaths are 
attributed to the operation instead of to the existing pathology. It may appear, 
for instance, in the case of placenta previa and abruptio, that assignment should 
be made to hemorrhage, yet this is not so as shown in Table II. 


TABLE II. CAUSE OF DEATH (CESAREAN SECTION FOR ANTEPARTUM HEMORRHAGE) 


; INDICATION NO. OF CASES 
CAUSE OF DEATH PI.ACENTA PREVIA ABRUPTIO 
Hemorrhage 4 7 
Transfusion reaction 2 1 
Acute renal failure 2 3 
Cardiac disease 2 1 
Eclampsia 2 
Embolism 4 

Infection 12 

Anesthesia 4 

Total 30 14 


The types of operations performed appear in Table ITI. 

Anesthesia was the cause of death, irrespective of the indication for opera- 
tion, in 48 cases. In 10 additional cases in which marked atelectasis followed 
operation, death was assigned to infection (2), embolism (1), and hemor- 
rhage (7). 

Death was attributed to atelectasis on the basis of actual report or evidence 
of hypostatic or bronchopneumonia, difficulty during administration of anes- 
thesia followed by dyspnea, cough, prolonged cyanosis, or discrete rales or 
consolidation. Death of 2 patients followed administration of 50 and 60 mg. 
of procaine for spinal anesthesia. In another case, in which shock followed 
subarachnoid injection of 35 mg. of procaine, operation was begun thirty minutes 
later under cyclopropane anesthesia and curare. Toward the end of the pro- 
cedure, cyanosis appeared and shock recurred. Oxygen under pressure, intra- 
venous glucose, 2,500 ¢.c. of blood within a half hour, intracardiac Adrenalin 
and, finally, direct massage of the heart failed to save life. At autopsy, massive 
collapse of both lungs was found. 
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TABLE III, TYPES OF CESAREAN SECTION (242 DEATHS) 


Classical 90 (12 with sterilization) 
Lower segment 103 ( 6 with sterilization) 
Hysterectomy 15 
Extraperitoneal 10 
Unfinished 2 
Not stated 22 
Total 242 


The nature of the anesthetic and the reason for death are shown in 
Table IV. 


TABLE ITV. ANESTHESIA AS A CAUSE OF DEATH 


ATELECTASIS ASPIRATION TOXIC TOTAL 
Spinal 9 ~ 12 21 
Gas, oxygen, ether 8 8 1 17 
Ether 4 2 - 6 
Combined forms 4 - 4 
Total 25 10 13 48 
Embolism 


Death was attributed to pulmonary embolism in 22 cases and to cerebral 
embolism in 2 cases. Chemotherapy and antibiotics were commonly used, 
for, in every case but 2, embolism was associated with wound suppuration, 
foul lochia, peritonitis, or positive blood culture. In all but three cases death 
occurred later than the eighth postoperative day; the longest time was 26 
days. In every case in which autopsy was performed thromboses of the left 
ovarian and common iliae veins were found. A primipara who had been 
walking about from the first day died suddenly on the third. Death followed 
all types of operation; in 8 cases membranes were intact and there had been 
no labor. 

Cardiac Disease 

Cesarean section was elected for rheumatic heart disease in 26 cases, for 
congenital heart lesions in 3 cases, and in 1 case severe rheumatic heart disease 
was not recognized until late in labor. All but 7 women were primigravidas, 
and but 10 were at term; all but 2 had been decompensated at some time 
during pregnancy. In the majority of cases local or spinal anesthesia had 
been selected. In 6 cases death occurred on the operating table. Death was 
assigned to spinal anesthesia in 3 cases, peritonitis in 1 case, and to cardiac 
disease itself in 26 cases. 


Eclampsia and Pre-eclampsia 


In all, 19 patients died of eclampsia. In 13 of these cases, operation was 
performed for eclampsia, while in 6 cases, convulsions followed operation. 
Pre-eclampsia was mentioned as an associated condition in 24 cases in which 
death was assigned otherwise, as in Table V. 


TABLE V. ECLAMPSIA AND PRE-ECLAMPSIA 


AS INDICATION CAUSE OF DEATH 

Eclampsia 13 Eclampsia 1 
Pre-eclampsia 6 Pre-eclampsia 
Associated with other indications 24 Anesthesia 

Hemorrhage 

Infection 

Cardiac disease 

Combined causes 


I 

| 
Fe 

4 


Volume 65 CESAREAN SECTION DEATH 287 


Infection 


The cause of death was assigned to infection on mention of infection, 
wound suppuration, abscess or slough, high fever, peritonitis, sepsis, positive 
blood culture, and ileus accompanied by fever. The type of operation in the 
total number of 69 cases is shown in Table VI. 


TABLE VI. INFECTION AS THE CA®SE OF DEATH (69 CASES) 


TYPE OF OPERATION NO. OF CASES 
Lower segment 44 
Classical 17 
Hysterectomy 6 
Extraperitoneal 2 
Total 69 


Wound rupture with evisceration was reported in 4 of these cases. Colos- 
tomy was performed once and ileostomy four times. Mechanical obstruction 
not associated with infection was reported in 2 cases, once for adhesions due 
to incidental myomectomy and once for a loop of bowel caught in abdominal 
closure. 

Hemorrhage was reported as severe, profuse, or accompanied by shock 
in 15 of these patients. Placenta previa was the indication for operation in 
15 eases, in 8 of which antepartum hemorrhage had been profuse. 

In 18 cases there had been no labor and membranes were intact. The 
type of operation performed on these patients is shown in Table VII. If 
deaths due to septic embolism were included, 5 classical operations and 5 
lower segment operations would be added. 


TABLE VII. INFECTION AS A CAUSE OF DEATH (INTACT MEMBRANES, NOT IN LABOR) 


l TYPE OF OPERATION 
INDICATION | CLASSICAL | LOWERSEGMENT | HYSTERECTOMY 


Placenta previa 3 pe 
Pre-eclampsia 1 1 - 
Fibromyoma - - 1 
Cardiac disease 3 
Total 7 10 1 


Hemorrhage and Shock 


Death was directly due to hemorrhage in 34 cases. In 7 additional cases 
in which death occurred in the operating room or shortly afterward death 
was due to traumatic shock. Hemorrhage was severe and contributed to 
death in 31 additional cases in which death was assigned to cardiac disease 
(2 eases), anesthesia (2 cases), eclampsia (2 cases), embolism (3 cases), trans- 
fusion accidents and acute renal failure (10 cases), and infection (12 cases). 

Fatal hemorrhage on the operating table occurred 6 times. Hemorrhage 
was profuse during the course of the operation in 15 cases, and postpartum 
hemorrhage was severe and repeated in 13 patients, 2 of whom had vaginal 
packing and 2 had hysterectomy later. Massive retroperitoneal hemorrhage 
was reported 3 times. <A recent case in which the abdomen was reopened 
twice after cesarean section deserves brief report. 


Case Report 


Because of previous cesarean section a young woman in good health, and not in 
labor, was admitted to the hospital two weeks before term. Retroperitoneal cesarean 
section, with administration of 1,000 c¢.c. of blood, was performed under continuous spinal 
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anesthesia and Pentothal Sodium. Shortly afterward the patient bled heavily through 
the vagina and the abdominal incision as well and was promptly returned to the operating 
room. Supravaginal hysterectomy was then performed under cyclopropane anesthesia and 
curare. Considerable bleeding from the left broad ligament had occurred, and shock con- 
tinued after abdominal closure in spite of continuous transfusion of blood. The abdomen 
was again opened under cyclopropane anesthesia and curare; 1,500 ¢.c. of blood were 
removed from the peritoneal cavity, and the cervix and both adnexa were excised. Liga- 
tures and Oxycel gauze appeared to control the parametrial bleeding, which had continued, 
and the patient’s condition improved satisfactorily. In spite of repeated transfusion, 
including intra-arterial blood, she died three days later. She had been given glucose and 
one-sixth molar sodium lactate intravenously and 12,500 ¢.c. of blood. At autopsy, 2,000 
c.c. of blood were found in the peritoneal cavity and an enormous retroperitoneal hematoma 
estimated to contain another 2,000 c.c. which extended to the diaphragm. The bleeding 
appeared to have come from the base of the broad ligament, but no actual vessel could 
be demonstrated. 

In another patient in whom an equally massive retroperitoneal hematoma was 
revealed by autopsy, a consultant who suspected hemorrhage had opened the lower end 
of the incision and had palpated the peritoneal flaps. Since the patient showed signs of 
atelectasis, a diagnosis of pulmonary embolism had been made. 


In all the 72 cases in which hemorrhage contributed to death, the type 
of operation is shown in Table VIII. 


TABLE VIII. HEMORRHAGE AND SHOCK 


Principal Cause 41 cases 
Contributory Cause 31 cases 
TYPE OF OPERATION 
Classical 18 
Lower segment 34 
Hysterectomy 6 
Extraperitoneal 5 
Not recorded 9 
Total 72 cases 
Summary of Causes of Death 


In this almost mathematical demonstration of the reasons for death after 
cesarean section, every effort has been made to separate the actual causes 
of death from conditions which of themselves might have been responsible 
for death. Women with abruptio placentae, for instance, for the most part 
died of hemorrhage, while infection commonly caused death in the case of 
the low-lying placenta. Only in heart disease and eclampsia could it be said 
that death was not often due to the operation itself, yet it is likely that some 
of these patients might not have died if cesarean section had not been performed. 
The causes of death in 242 cases are summarized in Table IX. 


TABLE 1X. CAUSES OF DEATH AFTER CESAREAN SECTION (242 CASES) 


CAUSE OF DEATH PRINCIPAL PER CENT CONTRIBUTORY 
Anesthesia 48 20 13 
Embolism 24 10 ~ 
Cardiac disease 26 10.6 4 
Eclampsia and pre-eclampsia 19 8 24 
Infection 69 28.4 - 
Hemorrhage 41 17 31 
Other undetermined 15 6 - 


Total 242 100 72 
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Comment 


An ancient tradition holds that infection proved to be the principal cause 
of maternal death after cesarean section. If 24 deaths from embolism were 
added to the 69 infection deaths, as is the practice of the statistician, the 
death rate from infection would rise to 38 per cent. Anesthesia was an 
unexpectedly close second as a primary cause of death. Hemorrhage, third 
as a primary cause, actually was a more important factor, if its importance 
as a contributary factor is conceded, rivaling infection. It is likely that, if 
this were not so, the death toll of infection would have been considerably less. 

To begin with, this study of maternal death will not end the current con- 
fusion as to whether the peritoneum may be more resistant to infection than 
the cellular tissue laid bare by the extraperitoneal technique, or whether only 
hysterectomy will ensure the lowest mortality in infection, or what is cailed 
potential infection. We can agree, however, that mortality and morbidity 
will rise with prolongation of labor, particularly after rupture of the mem- 
branes and after interference from below. Under some circumstances, death 
from infection will follow any type of operation, even when there has been 
no labor. Surely even the practical obstetrician should be impressed with 
the hazards of protracted labor. No woman should be asked to take that 
risk with the expectation that cesarean section and antibiotics will save her. 

Infection.— 

At the present time, penicillin is given more or less routinely, yet gram- 
negative organisms for the most part are not susceptible to it, nor are all 
gram-positive bacteria either, for that matter. Large doses are often given for 
long periods of time, without effect and without timely change to another agent. 
Therapy can be specific only when the invader can be precisely identified, and, 
in puerperal infection, this is difficult. The true worth of prophylactic anti- 
bacterial theray cannot be shown other than by the present clinical evidence 
of lowered mortality. Though other factors may be responsible for these good 
results, use of prophylactic antibiotics is justified. That they will not be effec- 
tive in all cases is certain. 

The events of the last few years tend to make us think of this period as 
the only one in which low maternal mortality from cesarean section had been 
recorded, yet excellent results were reported long before the advent of the 
sulfonamides and antibiotics. 

Before 1939, Marshall® had performed 246 lower segment operations with- 
out .a death; in the infected group of 70 cases, 30 patients had been subjected 
to a variety of vaginal manipulations, including bougie induction, failed forceps, 
the dilating bag, and manual dilatation. At the Chicago Lying-in Hospital, 
1,500 operations with 10 maternal deaths were performed from 1931 to 1942. 
Since then, over a six-year period to 1948, over 1,100 consecutive cesarean 
sections were performed with no deaths. Dieckmann! is confident that the low 
maternal mortality rate there in 2,871 operations performed from 1931 to 1949 
(0.42 per cent) ‘‘has not resulted from the use of the sulfonamide and anti- 
biotie drugs.’’ 

Overconfidence in modern therapy may bring about neglect of accepted 
surgical principles. The apparent simplicity of the procedure, the hour of the 
operation, and, perhaps more than anything else, a feeling that risk is largely 
overcome when the tye of operative procedure has been properly chosen—all 
these add to the hazard. The invader which will cause death may be introduced 
at the time of operation. It is difficult to see how death from infection in the 
elective case can be explained otherwise. Failure to eliminate dead space, 
severe tissue trauma, hematomas, retained placental fragments, and large 
amounts of suture material will heavily tax any antibacterial therapy. 
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Hemorrhage and Shock.— 


The patient’s natural defenses are no less important. Supportive therapy 
before and after operation should be thoughtful. That reserves for replacement 
of lost blood should be adequate goes without saying, yet blood in large amounts 
is still hard to get, and perhaps the need for large amounts is not widely appre- 
ciated. Prevention of blood loss is more important than replacement. A func- 
tioning venoclysis, slow delivery of the fetus, careful manual removal of the 
placenta, maintenance of uterine contraction, and the right anesthetic are 
necessary. 


Anesthesia.— 


Loeal block anesthesia is safest, yet it is not always practical. Inhalation 
anesthesia is dangerous, especially as a supplement to local anesthesia, and even 
when administered by a trained anesthetist. Like local anesthesia, spinal anes- 
thesia will protect the patient from the hemorrhage of uterine relaxation. It 
should not be used, however, except in small divided doses. Still greater safety, 
no spinal headaches, no worry about the use of curare, and complete satisfaction 
have been my experience with lumbar epidural block. 


No greater contribution to the safety of cesarean section could be made 
by the hospital than organization of a well-staffed department of anesthesiology 
and its integration with the department of obstetrics. 


Cesarean section is a calculated risk. Every modification of the operative 
technique has been designed to reduce the mortality from infection. Together, 
on the evidence of this gloomy report, hemorrhage and anesthesia are more 
important factors in death. Our maternal mortality rate can be further 
reduced by wider appreciation of this fact. 
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32 REMSEN STREET 
Discussion 


DR. WILLIAM BENBOW THOMPSON, Hollywood, Calif.—In reviewing the mate- 
rial presented by Dr. Gordon, I am impressed by the exactness with which the percentages 
and ratios of the causes of death, the indications for operation, and the errors in tech- 
nique and judgment are duplicated by a similar, although much smaller, study which Dr. 
Emil J. Krahulik and I are carrying on in Los Angeles. It is evident that, on both sides 
of the country, the same problems are handled in about the same manner, and with the 
same distressing lack of success. 

Dr. Gordon shows clearly that, in addition to sepsis, toxemia, and hemorrhage, we 
must add anesthesia to the list of major hazards. Even if we disregard the instances 
where the anesthetic was only a contributing factor ieading to a fatality, the realization 
that one in five deaths after cesarean is caused by anesthetic agents should cause us to 
select carefully the individual who is to administer these potentially fatal drugs, and to 
discuss thoroughly with him the condition of the patient so that he may choose the type 
of anesthesia best suited to that particular woman. In our area, spinal anesthesia is used 
almost routinely. This probably is a bad habit, just as any routine is bad that tends to 
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be substituted for thinking. However, it is questionable whether spinal is more danger- 
ous than other forms of anesthesia, since twelve of sixteen of our anesthetic deaths were 
due to one or another of the Novocain series, whereas, in 200 cesareans at one hospital 
last year, other agents were employed only 9 times. The ratio of three to one. in cause 
of death must be modified by the knowledge that spinals were used twenty times as 
frequently as all other forms of anesthesia. 


I would like to emphasize one item upon which Dr. Gordon touched but lightly. 
This is the matter of delay before determining that abdominal delivery is indicated. 
Surely, in eight to twelve hours, one has ample opportunity to note the pattern of labor 
that is established, and when this is highly indifferent, nonproductive, and of a type that 
serves only to exhaust the patient, why is it necessary to wait for days until all of her 
physical resources have been expended before intervening? To do so adds greatly to the 
operative risk and serves no useful purpose. This, of course, runs counter to obstetrical 
teaching, in which ‘‘ watchful waiting’’ is glorified out of all proportions, and abdominal 
delivery is viewed with alarm. Unfortunately, the obstetrical attendant who cannot make 
up his mind when to operate often combines his indecision with a wrong selection of 
operative procedure or technical errors in its performance. It might be said that poor 
judgment and faulty technique walk hand in hand, each a drag upon the other. To some 
extent this undue procrastination is encouraged by hospital administrators and inspectors, 
as is shown in the reports from the American College of Surgeons, read with reverence 
by all hospital administrators, where evaluation of the worth of a hospital’s obstetrical 
division is based to a high degree upon the incidence of cesarean sections. I am not 
advocating cesarean as an easy solution to all obstetrical problems, but I sometimes 
wonder what would be the mortality of appendicitis if the inspecting agencies, instead 
of emphasizing early diagnosis and early operation, laid similar stress on exhausting all 
other methods of treatment and the patient before admitting that surgery was needed. It 
is high time that our ideas of expectant observation be revised, and that we view the danger- 
ous waste of precious time as obstetricians, not as midwives. 


DR. E. D. COLVIN, Atlanta, Ga—At Emory University, during the past 30 years, 
the use of cesarean section has been restricted. Our statistics seem to indicate the wisdom 
of this policy. It is our belief that cesarean section should be utilized as infrequently as 
possible in the treatment of such major obstetric complications as pre-eclampsia, eclampsia, 
abruptio placentae, and cardiac disease. Too, we believe that the possession of a high degree 
of ‘‘obstetric stamina’’ is a more valuable asset to the attendant than surgical technique, 
in the mnagement of the majority of cases of dystocia. Recall from Table I that the five 
previously mentioned complications with placenta previa accounted for 182, or 75 per cent, 
of the indications in the cesarean section mortalities. 

At Emory, in the interval between July 1, 1949, and June 30, 1951, 45 cesarean sections 
were performed in 11,830 deliveries—an incidence of 0.37 per cent. One maternal mortality 
occurred among the section cases. 


In private practice, the Bartholomew Group, in the interval between July 1, 1949, and 
Sept. 1, 1951, performed 55 cesarean sections in 2,264 consecutive deliveries—an incidence 
of 2.4 per cent. The maternal and infant mortalities were nil. Fifty-two per cent of the 
operations performed in private practice were of the repeat type. Placenta previa was the 
indication in 14 per cent. I trust that you understand that the figures just recited were 
not vauntingly presented. The purpose was to confirm my opening remark, that my experi- 
ence with cesarean section has been limited, and that my opinion in regard to liberal in- 
dications for the operation is a bit biased. 


Currently, the role of cesarean section in obstetric practice is a much debated 
subject. On opposing sides, stand those schooled in the thought that the indications for 
the operation should be extended, and those who tenaciously adhere to the belief that the 
indications for the operation should be restricted. The final answer to this controversial 
question depends upon a careful and frank analysis of maternal mortalities, immediate 
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or remote to cesarean section, as shown in Dr. Gordon’s paper, on the one hand, in com- 
parison to the mortalities resulting from a policy of limited use of cesarean section, on 
the other. 


Obstetric literature seems to indicate that we are rapidly accumulating a huge 
‘‘back log’’ of what someone has called ‘‘obstetric cripples’’—a group of women who, 
having successfully escaped obstetric complications by cesarean section, must face future 
pregnancies and labors subject to all of the complications common to pregnant women— 
but with a scar in the uterus. 


Without doubt, there is too much discrepancy in the indications for cesarean section. 
Recall that Dr. McCormick, in discussing a paper by Dr. Hennessy before this Association, 
in 1948, presented statistics from twenty leading American clinics. He showed that, in 
a five-year period, two university clinics each delivered approximately 11,500 women. In 
one, the incidence of cesarean operation was 0.17 per cent, but in the other it was 7.06 
per cent. Can such a discrepancy in the interpretation of indications for the operation 
be justified? 

I think that Dr. Gordon’s report is extremely valuable and is going to help us to 
evaluate finally the place cesarean section occupies in the management of the severe 
forms of obstetric complications. His figures indicate that cesarean section, so often 
performed for the purpose of conserving blood, does not free the woman of this threat 
to her life. His figures seem to prove the fallacy of this belief. Recall that, in 41, or 
17 per cent, of the mortalities, the principal cause of death was hemorrhage. In 31, or 
12 per cent, it was a contributing cause—in other words, it was a factor in 29 per cent 
of the mortalities. In brief, recall that 7, or 50 per cent, of 14 deaths associated with 
cesarean section in the treatment of abruptio placentae, were due to hemorrhage, the 
control of which was the objective for the operation. Except in rare instances, we are 
convinced that cesarean section is not the treatment for abruptio placentae. Recently, 
McCain and Poliakoff reported a series of 293 cases of abruptio placentae treated at 
Emory. The gross maternal mortality was 4.8 per cent. Only three women in this series 
were subjected to cesarean section. They were able to show that postpartum hemorrhage 
was not a significant complication among those delivered through the pelvis. 


The fact that pre-eclampsia and eclampsia were the principal or contributing causes 
of death in 43 women should stand out as strong evidence in favor of a non-cesarean 
section attitude in the management of these major complications. 


Finally, it is astonishing to note that anesthesia was the principal cause of death 
in 20 per cent, and the contributory factor in 5.3 per cent of the deaths—in other words 
25.3 per cent. Recall Table IX. I wish to call your attention to the fact that 43 per 
cent of the deaths attributed to anesthesia occurred in women who had received spinal 
anesthesia. Without doubt, unless current customs in the employment of anesthesia in 
the management of the severe complications of pregnancy and labor are subjected to 
close scrutiny or change, we are about to witness the appearance of a new column as a 
competitor to infection, hemorrhage, and toxemia for stature on our national maternal 
mortality chart. 


DR. A. W. DIDDLE, Knoxville, Tenn.—Dr. Plass, a number of years ago, made a 
survey to determine the over-all death rate among women treated by cesarean section in 
small communities. His findings indicated that the over-all rate for the country was 
considerably greater than that reported from various institutions. My opinion is that 
this is still true. For instance, in the Knoxville area, which is considered an average 
community, there are six hospitals where cesarean sections are done with an average 
maternal death rate of more than one for every 200 women sectioned. It is interesting 
that in one of these six hospitals, where the maternal death rate for all deliveries was 
only one per 2,000, half of the deaths were among hysterectomized patients. 


I am sure the number of problems due to anesthesia is greater than we realize. One 
thoracic surgeon in Knoxville has found that aspiration of vomitus is not an uncommon 
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complication among obstetric patients previously given heavy sedation and inhalation 
anesthesia. As an example, he bronchoscoped three different obstetric patients, in one 
hospital during the month of July, to remove vomitus from the bronchial tree. 


DR. JAMES K. QUIGLEY, Rochester, N. Y.—I would simply like to say that this 
shows the value of the maternal mortality committees. That is where Dr. Gordon derived 
his material. 


DR. R. D. BRYANT, Cincinnati, Ohio.—It has been a somewhat macabre pleasure to 
hear this presentation by Dr. Gordon, the pleasure deriving from his clear logic rather than 
from the tragic cases involved. He has mentioned two relationships which are important in 
considering cesarean section deaths; that is the actual cesarean section mortality rate, and the 
relationship of section deaths to the total number of maternal deaths, Another important 
relationship is, I believe, between cesarean section and total births. This is especially impor- 
tant if you are comparing areas in which the incidence of cesarean section varies a great deal. 
Recently in Cincinnati we have had two deaths which have caused a great deal of discussion. 
The course was as follows: single shot spinal anesthesia, routine delivery by cesarean section, 
intravenous Ergotrate, sudden death within the next two or three minutes, apparently due to 
some peculiar reaction to Ergotrate. 

I have recently made a study of cesarean section deaths in Cincinnati, which has a popula- 
tion of 500,000. Sections are done in only seven hospitals. In the same period of which Dr. 
Gordon speaks, there were approximately 180,000 births, with 2,778 sections, an incidence of 
1.6 per cent. Infection and embolism accounted for 52 per cent of these deaths (none in the 
past three years among 1,100 sections), hemorrhage and shock 3 per cent, anesthesia 9 per 
cent, heart 7 per cent, various and undetermined 7 per cent, and toxemia 2 per cent. Not 
included are four deaths due to spontaneous rupture of previous section scars. Might it not 
be logical to include these in section mortality statistics? 


DR. GORDON (Closing).—First, I did not criticize spinal anesthesia. That is clear. 
I do criticize what has been called here ‘‘one shot.’’ I see no reason for anyone using 
a large dose of spinal anesthesia until he first sees if 35 mg. will do it, since death has 
occurred with 50. So far as the death of the woman who had spinal anesthesia is con- 
cerned, Dr. Hingson has reported that intravenous Ergotrate after desoxy-ephedrine during 
the course of anesthesia is dangerous, and I would suspect that in that particular case 
death was due to that. It is clear that there are several centers in this country—there 
are many great institutions, call them what you like—whose maternal death rate from 
cesarean section has ben low, below 1 per cent, for years, and they have not needed sul- 
fonamides or anything else to get such a good record. What the over-all death rate over 
the country is is not known. Some say it is 5 per cent, I once thought it was 10 per cent. 
It is high, it goes on—careless selection of anesthetic—I don’t think there are a half dozen 
places in the United States where an obstetrician can get at any time, day or night, the 
anesthetic he likes. Whether there are enough qualified anesthesiologists to carry on is ques- 
tionable. Whether the hospital administrators can do anything about it or not, I do not 
know. Whether enough men can be persuaded to take resident training in anesthesiology, 
I doubt. So that there is a serious situation. If there is any point I want to make it is 
about anesthesia—that so many operative reports are submitted in which the operator does 
not even mention the anesthetic. He thinks the important thing is operation and that the 
anesthetic itself is not important. 
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HOMOLOGOUS OVARIAN AND TESTICULAR TUMORS* 


AnprEw A. MarcHertti, M.D., F.A.C.S., anp Luoyp G. Lewis, M.D., 
WasuHineTon, D. C. 


(From the Georgetown University School of Medicine) 


HE subject of homologous ovarian and testicular tumors is reviewed and 

presented in an attempt to clarify some of the inconsistencies associated with 
them. The concept of classifying identical gonadal tumors is relatively new. 
Gunnar Teilum initiated the investigation in this field. Principally on a histo- 
genetic basis, he has established two new series of identical tumors of the ovary 
and the testis. Thereby, he proposes to clarify our understanding and to sim- 
plify the classification of ovarian tumors. 

The investigation of the embryonic development and histogenesis of the 
testis and the ovary best reveals the morphologic relationship between the two 
sex glands. It further shows that there are homologous elements in both of them. 
Without regard to the details in the course of their early development, the pri- 
mordium of the gonad has the same structure in both sexes. The sex of the 
embryo is probably already determined at the time of fertilization. The initial 
period of undifferentiated phases is generally recognized as the ‘‘indifferent’’ 
stage. In the human embryo it is estimated that the gonad remains structurally 
indifferent up to the sixth week. The totipotent cellular components of this 
stage form the core of the first part of our discussion. 


Homologous Tumors of Germ-Cell Origin 


All tumors whose histogenesis can be tracted back to the undifferentiated 
period of embryonic development of the gonad are of germ-cell origin, es- 
sentially malignant, potentially teratoid, and should be homologous in the testis 
and the ovary. 

For this group of tumors, Lewis has proposed the following schema to 
illustrate the source of their origin and the manner in which they may be 
classified. 


PRIMITIVE UNDIFFERENTIATED ECTODERM 
BLASTODERM—Undifferentiated adenocarcinoma 


ECTODERM 


GERMINAL MESODERM TROPHECTODERM 

EPITHELIUM ENTODERM 
DYSGERMINOMA TERATOMA Cytotrophoblastoma 
CELL 
Immature 

Dysgerminoma and/or Chorioepithelioma 

(Seminoma) Mature 

Teratocarcinoma 


*Read at the Sixty-second Annual Meeting of the American Association of Obstetricians, 
Gynecologists and Abdominal Surgeons, Hot Springs, Va., Sept. 6, 7, and 8, 1951, 
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In essence, the above diagram is similar to the one proposed by Teilum,’? 
who initiated the concept that the tumors of germ-cell origin have identical 
counterparts in the testis and the ovary. He designated the homologous tumors 
in his group the dysgerminoma-embryoma series and classified it the gonocytoma 
group. 

When one considers the totipotency of primitive undifferentiated cells, it 
is not difficult to understand why the tumors in this group are essentially ma- 
lignant. From the best-differentiated and least-malignant types to the most 
undifferentiated and highly malignant ones, innumerable patterns and mixtures 
of growth can be observed. It is noted that, in most instances, it is the presence 
and proliferation of primitive embryonal and extraembryonic (trophoblast) 


Fig. 1. 


Fig. 2. 


Fig. 1.—(31357) Dysgerminoma of the testis. ( 70.) 
Fig. 2.—(11091) Dysgerminoma of the ovary. ( X70.) 


tissues that make these tumors as highly malignant as they are. The rapid 
growth and early metastasis of the trophoblastic tissues is the reason for the 
extremely high fatality associated with them. Lewis’ states that chorionic tissue 
is found in 57 per cent of primary testis tumors. He further states that among 
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testicular tumors 98 per cent of them are cancer and 95 per cent are of germ- 
cell origin. Whereas the incidence of tumors of germ-cell origin in primary 
ovarian neoplasms has not been estimated, the rate of malignancy has been re- 
ported® to be between 15 and 20 per cent. Hence, ovarian cancer is about five 
times less common than cancer of the testis. Dockerty and Priestley’ estimated 
that ovarian neoplasms are ten times as common as testicular tumors. That 
there should be such an appreciable difference in the occurrence of the number 
and malignancy between tumors of the testis and the ovary will be commented 
upon later. 

Whether one favors the blastomere or the sex cell (imperfect partheno- 
genesis) theory of the origin of teratomas does not seem to alter the fact that 
tumors of germ-cell origin may differentiate into ectoderm, mesoderm, or ento- 
derm, thus forming neoplasms of mature adult structure without containing 
any immature embryonal or trophoblastic tissues. Such tumors are the rela- 
tively benign types in this group. The fact that Lewis found teratoid structures 
in 10 per cent of the testis dysgerminomas and that 5 per cent of the teratocar- 
cinomas contained dysgerminoma elements, and the fact that a few ovarian 
dysgerminomas have been reported to be associated with teratomatous elements 
would appear to substantiate the thought that even the best-differentiated type 
among the tumors of this group is potentially teratoid. 

Dysgerminoma.—It seems to us that if the existence of identical ovarian 
and testicular tumors proves to be indisputable, then the dysgerminoma is the 
representative par excellance among them. It is generally accepted that the 
seminoma of the testis and the dysgerminoma of the ovary originate from the 
undifferentiated cells taking part in the ‘‘indifferent’’ stage of gonadogenesis. 
The morphologic pattern and cellular constituents of it are readily identified 
and seldom offer any difficulty in microscopic diagnosis (Figs. 1 and 2). This 
tumor has no hormonal] influence on the sex characteristics of the host. It is 
usually unilateral. It is of low-grade. malignancy since it grows slowly, metas- 
tasizes late, and has a relatively good prognosis. Although dysgerminoma is 
found far more often in the testis than in the ovary, the histogenesis, histo- 
pathology, and clinical features are sufficiently identical for it to be considered 
a homologous tumor of the testis and the ovary. 

Teratocarcinoma.—The term teratocarcinoma we consider inadequate. It 
is not specific enough. It is, however, a mixed teratoid tumor consisting of 
either mature or immature somatic tissue with elements of undifferentiated car- 
cinoma, and, in most instances, choriocarcinoma. 

From the histological examination and the clinical histories of the tumors 
in our combined material, we are inclined to agree with Teilum’? that the tumor 
which Schiller® designated mesonephroma ovarii belongs to this group of germ- 
cell neoplasms. Teilum now has named it a mesoblastoma. He believes, after 
his last analysis of it, that he has identified tissue components in it of extra- 
embryonic mesoblastic origin. We are not ready to accept such a specific desig- 
nation as Teilum has given it, but we feel that from a morphologic point of view 
the mesonephroma ovarii holds a homologous position with the testicular tumors 
of embryonal or teratoid origin containing chorionic tissue. The examination 
of the histopathology of the tumors in our collection revealed that the architec- 
tural pattern and cellular elements of the acinous, adenomatous, and papillary 
structures varied greatly as one would expect by the definition of teratocar- 
cinoma. One element, however, seemed to be consistent and that was the pres- 
ence of sheets of trophoblast-like tissue irregularly interspersed in the substance 
of the tumor. The phrase trophoblast-like tissue is used deliberately to empha- 
size Novak’s’ note of caution that ‘‘degenerative changes in the epithelial areas 
of a teratoma, either in the male or female, may bring about a superficial re- 
semblance to chorioepithelioma. ”’ Figs. 3, 4, 5, ‘and 6 illustrate sheets of cells 
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wnose pattern is sufficiently definite to lead us to interpret all of them as tropho- 
blastic, even though the tumors came from different subjects and one was known 
definitely to be a chorionepithelioma of the testis. 

In men this tumor usually occurs in the younger age groups and from the 
comparatively few cases that have been reported in women the same tendency 
seems to exist. It is a highly malignant tumor. 

Testicular tumors readily lend themselves to careful examination.and pal- 
pation. As a result, bioassays as aids to diagnosis and prognosis may be deter- 
mined before operation. Unfortunately, this advantage cannot be exercised in 
women to the same extent. A negative Aschheim-Zondek test does not exclude 
the presence of a tumor with trophoblastic tissue in it, but a positive test for 
chorionic gonadotropins obviously becomes an important factor in supporting 
the diagnosis of such a tumor. 

The histogenesis, morphology, clinical characteristics, and the presence of 
hormone-producing trophoblast in many cases are well established in the terato- 
carcinomas of the testis. The counterpart of this tumor in the ovary, the so- 
called mesonephroma ovarii, still lacks studies on the production of chorionic 
gonadotropins to make it entirely homologous or even to allow justification for 
the designation mesoblastoma. Inasmuch as we consider it homologous, and 
for the purpose of simplification, we elect to classify the mesonephroma ovarii 
under the heading of teratocarcinoma. 

Chorionepithelioma.—Testicular tumors of trophoblastic origin such as the 
eytotrophoblastoma and chorionepithelioma are not uncommon, Together they 
comprise 16 per cent of testis tumors according to Lewis. The counterpart in 
the ovary is extremely rare and the exceptional occurrence of it is considered 
teratomatous in origin. Since it is likely that the trophoblastic tumors of the 
testis begin as teratomas, the chorionepithelioma of the testis and the far rarer 
one in the ovary may be considered homologous. 


Homologous Tumors Producing Feminizing and Virilizing Changes 


To enter into this phase of our discussion of identical ovarian and testicular 
tumors with endocrine effects, we are aware that there are still too many fields 
of speculation and confusion obstructing the path to a wholly acceptable under- 
standing and classification. 

In the sequence of events that follow the ‘‘indifferent’’ stage of gonado- 
genesis, the histologic differentiation which determines the formation of the 
testis is recognized soon after the human embryo has reached the 13 to 15 mm. 
stage. On the other hand, the stage of undifferentiation lasts longer in the 
female, since the ovary is not identified as such before the embryo has reached 
the 18 to 20 mm. stage. One may infer, then, that the ovary in its development 
passes through more phases of differentiation than the testis and hence could 
be considered further removed from its embryonic anlage. 

The important contributions of Robert Meyer,’ for the most part, best 
explain the histogenesis and characteristics of the feminizing tumors and mas- 
eulinizing arrhenoblastomas of the ovary. 

Feminizing Mesenchymomas of the Ovary.—The granulosa-cell tumor and 
theea-cell tumor or thecoma are thought, in general, to be of mesenchymal origin 
and closely related. It is also recognized that they may be partially and on 
very rare occasions completely luteinized. The entirely luteinized tumor has 
been named by some a luteoma. The suggestion of Novak that this group of 
tumors be designated as feminizing mesenchymomas of the ovary appeals to us. 
Not only does it simplify their classification as a special group, but it removes 
the true luteoma from its confused position among virilizing tumors. Accord- 
ing to the sequence of events in gonadogenesis, feminizing mesenchymomas of 
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the ovary are tumors definitively belonging to the female gonad. Histogenetic- 
ally, therefore, they should stand without homologues in the testis. These 
ovarian tumors are no longer considered too uncommon. 

The Arrhenoblastomas of the Ovary and Testicular Homologues.—Here we 
should like to weigh in some measure the thought-provoking concepts of 
Teilum’” ™ on homologous ovarian and testicular tumors producing feminizing 
and masculinizing changes. He has classified them the androblastoma group. 

The hypothesis of the histogenesis of ovarian arrhenoblastomas advanced 
by R. Meyer is the one currently most favored. These tumors originate from 
male-directed cells which have been carried over into the ovary from an earlier 
stage of gonadal development, often manifesting virilizing changes upon the 
host. Complying with Meyer’s concept, Teilum’s basic thesis implies that 
every ovarian tumor with a testicular enlage must have an identical one in 
the testis. This assumption is attractive and fundamentally plausible. Teilum 
chooses the designation androblastoma for the following reason. The neoplasms 
in this group originate from testicular tissue whose cells, whatever their degree 
of differentiation, have reached a definitive hormonal function, but whose effect 
is not solely restricted to masculinization as it is in the designation arrheno- 
blastoma. The two specific testicular cells that now enter the scene are the 
sustentacular or Sertoli cells and the interstitial cells of Leydig. The origin 
of the Sertoli cell still remains in the realm of the unknown. That it elabo- 
rates estrogenic hormone and that it may develop into a tumor with specific 
endocrine function has been demonstrated recently by Huggins and Moulder.’ 
Leydig cells are thought to be of mesenchymal origin. As an endocrine organ, 
it produces the male sex hormone. 

The androblastomas, then, according to Teilum, may exhibit no endocrine 
effect, a feminizing, or a virilizing effect upon the host whether male or female. 
The direction in which the changes take place depends upon whether an 
androblastoma is composed exclusively or predominantly of estrogen-produc- 
ing Sertoli cells or androgen-producing Leydig cells. 

Many believe that the most differentiated type among the arrhenoblas- 
tomas, such as the tubular adenoma described by Pick, is devoid of endocrine 
funetion. On the other hand, the less-differentiated intermediate and diffuse 
types may be the more active endocrinologically. It is Teilum’s contention 
that the more-differentiated, that is, the predominantly tubular forms not 
only may be as hormonally active as the less-differentiated types, but even 
where the pattern of the tissue is less differentiated, the cells may be well 
or sufficiently differentiated to produce a specific hormonal effect depending 
upon which cell predominates. 

Teilum cites the history of one of his cases in which a right-sided tes- 
ticular tumor measuring 6 by 4 by 3 em. was removed from a patient 53 years 
old. The patient complained of bilateral gynecomastia and loss of libido. 
Following operation, the gynecomastia notably decreased in size and the 
urinary excretion of estrogenic hormone which had been considered elevated 
three days after operation was noted eight months later to have been reduced. 

The microscopic description of the tumor corresponded to the picture 
found in arrhenoblastomas of the intermediate type. The cells lining the 
tubules he interpreted as Sertoli cells and by osmie acid stain demonstrated 
that they were heavily laden with lipid material. The cells arranged in solid 
cords he interpreted as undifferentiated Sertoli cells. He diagnosed this 
tumor a feminizing androblastoma of the human testis, in other words, an 
estrogen-producing Sertoli-cell tumor. If this be the case, it is the first hor- 
monally active Sertoli-cell tumor reported to occur in a human being. 

On the basis of this one case, he compares the functioning lipid-laden 
Sertoli cells in the tubules and cordlike structures in the human tumor to 
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the estrogen-producing cells in the tubules and the cords in the canine Sertoli 
tumors described by Huggins and Moulder. Thus he concludes that they 
are identical histogenetically, structurally, and in their feminizing hormonal 
activity. Going further, he states that the ovarian homologues are the estrogen- 
producing, hence feminizing, androblastomas which formerly were reported and 
misinterpreted to be the tubular adenomas of Pick, Lecéne’s ‘‘folliculome 
lipidique,’’ and the atypical tubular granulosa-cell tumors. Metrorrhagia is 
the significant clinical piece of evidence which he cites in seven of the ten cases 
collected from the literature to support his claim that they were feminizing 
androblastomas of the ovary. Therefore, he infers that a tumor with a tes- 
ticular anlage in which the structure is chiefly tubular and the cells are lipid 
laden is an estrogen-producing Sertoli-cell tumor, Gynecomastia and impotence 
in the male and metrorrhagia in the female are the feminizing effects which 
this tumor manifests. 

For the above reasons, Pick’s tubular adenoma of the ovary no longer 
should be considered a well-differentiated clinically nonfunctioning type of 
arrhenoblastoma, nor should Lecéne’s ‘‘folliculome lipidique’’ and the atypical 
tubular forms of granulosa-cell tumors be considered special types of the 
feminizing mesenchymomas of the ovary. Teilum classifies them as ovarian 
homologues of the feminizing androblastoma of the testis. Specifically, he 
designates this type of tumor androblastoma tubulare lipoides. 

A second division of the androblastoma is the androgen-producing tumor 
which Teilum calls androblastoma diffusum representing the Leydig-cell tumor. 
These are the virilizing tumors. The structure is more diffuse and the cells 
often contain lipid material. These tumors produce androgen which in the 
adult male apparently shows no endocrine effect, but in children causes pre- 
cocious puberty. The virilizing changes in the female are well known. In a 
sweeping stroke, Teilum removes the histogenesis of adrenal rest tumors and 
‘*‘luteomas’’ from a questionable position to a settled one by placing them in 
the classification of androgen-producing androblastoma. He bases this move 
on the assumption that all virilizing tumors in the ovary are lipoid arrheno- 
blastomas and are identical to the lipid-laden interstitial cell tumors of the testis. 


Comment 


The consideration of homologous ovarian and testicular tumors as it has 
been presented leads us to make several comments and conclusions. Micro- 
scopic examination and review of the clinical histories of the combined 
material available to us aided us in our conclusions. 

Based on the diagram formulated by Lewis to illustrate the histogenesis 
of tumors of germ-cell origin, we believe that homologous ovarian and tes- 
ticular tumors in this group are a reality. This concept corresponds to 
Teilum’s who has designated them the gonocytoma group. There should be 
no disagreement with the thought that dysgerminoma is the most represen- 
tative tumor among those of germ-cell origin. 

Mesonephroma ovarii (Schiller) is a misnomer and its doubtful position 
in the classification of ovarian tumors should be abandoned. For the pur- 
pose of simplification, it should be classified as a teratocarcinoma. It is 
probably homologous to teratocarcinoma of the testis. For the present, 
Teilum’s designation of mesoblastoma is not acceptable. It is conceivable, 
however, that evidence of chorionic gonadotropin production in this tumor 
will be forthcoming. Then its niche as a homologous tumor will be secure. 

Tumors composed of primitive tissue and cellular components are notori- 
ously malignant, especially the trophoblastic elements in them. The hypoth- 
esis which we have suggested that the ovary during the process of gonado- 
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genesis is further removed from its embryonic anlage than the testis may 
explain why 95 per cent of testis tumors are of germ-cell origin and why 98 
per cent of them are malignant. 

In considering homologous ovarian and testicular tumors with endocrine 
function, much credit must be given to Teilum for the thought that he has 
provoked and stimulated on the subject. 


7. 


Fig. 8. 


Fig. 7.—(S-2750) Interstitial cell tumor of testis. Identical to islands of interstitial cells 
found in arrhenoblastoma. Resemblance to cells of adrenal cortex. (X260.) 


Fig. 8.—(17166) Sex cord-like area in ovarian arrhenoblastoma. (X260.) 


Because of the sequence of events in gonadogenesis, it is held that the 
feminizing mesenchymomas of the ovary have no counterpart in the testis. 
The ovarian tumors with a testicular anlage and their testis homologues 
Teilum has grouped under the designation androblastoma. The classification 
is essentially based on histogenesis. It is novel and, if his contentions could 
be entirely accepted and substantiated, his objective of clarifying current 
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misinterpretations and simplifying the classification of ovarian tumors, as 
well as testicular ones, would be attained. 

Histogenetically, clinically, and functionally, the arrhenoblastoma of the 
ovary runs more parallel with the interstitial cell tumor of the testis than 
any other type in this group. At first glance, however, some doubt may be 
raised about the morphologic similarity. Interstitial-cell tumors of the testis 


Fig. 9. 


Fig. 10. 


Fig. 9.—(450) Feminizing testis tumor. Undifferentiated Sertoli-cell tumor. Analogy to 
luteinized thecomatous tissue or granulosa-cell tumor. 260.) 


Fig. 10.—(3131) Virilizing ovarian tumor of adrenal-cell origin. Teilum would designate 
it androblastoma diffusum with lipid laden cells of Leydig. (x 260.) 


are extremely rare and arrhenoblastoma of the ovary is not a commonly 
occurring tumor. Scully and Parham?® state that there is a striking resem- 
blanee between adrenal and interstitial cells. Fig. 7 illustrates a typical area 
from an interstitial-cell tumor in our collection. When compared to Fig. 8 
which is a sex cord-like area from an arrhenoblastoma of the ovary, it is 
difficult to find-convincing histologic resemblance. The cells in Fig. 7, never- 
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theless, do resemble the interstitial cells found in islands among the arrheno- 
blastomas. These could be the cells, as Teilum has indicated, which dominate 
the ovarian tumor producing masculinizing effects since they elaborate an- 
drogen. The argument, hence, that the interstitial cell tumor and the ar- 
rhenoblastoma are homologous is convincing. 

Teilum’s conclusion that estrogen-producing Sertoli-cell tumors, the an- 
droblastoma tubulare lipoides, are homologous and represent the type which 
he calls feminizing androblastoma, although thought provoking, is not con- 
vineing. He includes the tubular adenoma of Pick and the ‘‘folliculome 
lipidique’’ among them. This inference, based on the observations and com- 
parison of one case, seems to us too sweeping. Feminizing testis tumors are 
extremely rare. Lewis and Stockard‘ reported a case which was not unlike 
Teilum’s and three others cited in the literature. Lewis and Stockard found 
an excessive excretion of pregnandiol in their case, whereas in Teilum’s case 
there was increased estrogen excretion. Though the origin of Lewis and 
Stockard’s feminizing tumor could not be ascertained, they suspected that 
it might be a poorly differentiated Sertoli-cell tumor and considered it more 
analogous to a luteinized granulosa- or theea-cell tumor than homologous with 
the feminizing androblastoma (Fig. 9). 

To us the virilizing ‘‘luteoma’’ is nonexistent. The tumors of the adrenal 
cortex present a fairly uniform microscopic picture (Fig. 10). We are in 
agreement with Novak and Schiller, who are of the opinion that the virilizing 
ovarian tumors showing the structure illustrated in Fig. 10 are of adrenal 
origin. It is not thought that this tumor conforms to the position in which 
Teilum places it among the lipidie diffuse virilizing androblastomas. 

The classification of the tumors that Teilum has placed in the category 
of androblastomas is not satisfactory because the occurrence of these tumors 
is still too rare. The observations on their clinical course are becoming more 
complete, but determinations on their hormone production and exeretion 
remain unsatisfactory. Variations that occur in the cellular and tissue pat- 
terns, at times, a factor of difficulty to their proper histologic identification. 
Furthermore, the histogenesis and function of hormone-producing cellular 
constituents of these tumors is by no means a closed chapter. More about 
the interrelationship between the adrenals and the gonads in sex function 
must be learned. 

The advancement of our knowledge of the hormone-producing tumors 
then may be anticipated as they increase in number and more clinical data 
are accumulated. The developments and improvements in the quantitative 
and qualitative analyses of hormones and cellular biochemical constituents 
will also project the importance of bioassays and histochemical determinations 
in the complete study of these tumors. 


Summary 


The question of homologous ovarian and testicular tumors initiated by 
Teilum is reviewed and presented. Tumors of germ-cell origin which are 
classified by Teilum as the gonocytoma group and tumors of endocrine femin- 
izing and virilizing function which he designated the androblastoma series 
are considered in the discussion. It is thought that tumors of germ-cell origin 
are homologous in the ovary and the testis. Ovarian and testicular neoplasms 
with a testicular anlage and with the capacity to produce endocrine changes 
in the host are more difficult to place on a homologous basis. Although 
Teilum’s concepts for the classification of the androblastoma series is thought 
provoking, much remains to be settled before they can be completely accepted. 
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Discussion 


DR. EMIL NOVAK, Baltimore, Md.—This is an excellent paper, and one to which I 
had been looking forward, because it represents the first effort to follow up the promising 
new line of study of these gonadal tumors which has been opened up by Gunner Teilum. 
Whatever one may think of the latter’s conclusions, certainly the correlated study of ovarian 
and testicular tumors may be expected to add to our knowledge of both. In those labora- 
tories, like our own, devoted entirely to gynecologic material, there are few opportunities to 
study testicular tumors except by such interdepartmental collaboration as has been so well 
utilized by the authors of this paper, and which, I hope, will be emulated by others. 

At the outset I may say that I agree almost entirely with the conclusions of the authors, 
though perhaps not with all the pathologic interpretations which they have described con- 
cerning certain tumor types. They emphasize that dysgerminoma, arising as it does in 
the undifferentiated phase of gonadal development, is identical in the ovary and testis, 
but they seem to accept Teilum’s hypothesis that it is capable of further differentiation, 
that its cells are actually totipotent, and that it is the first link of a triad of tumors 
which includes also mesonephroma and chorionepithelioma. If dysgerminoma has any 
one especial characteristic, it is its standardized histologic pattern in both sexes. So 


far as I know, no one, including Teilum, has ever described histologic steppingstones 


between dysgerminoma and the Schiller mesonephroma, and the occasional finding of 
teratomatous elements with dysgerminoma does not justify any essential relationship 
with chorionepithelioma, any more than does the not so rare teratomatous association of 
arrhenoblastoma justify such a relation as regards the latter. Personally, I do not believe 
that mesonephroma belongs in this series at all, and that there is no good reason to put 
it in the gonocytoma group. Its histogenesis is probably different and it is better linked 
up in this connection with the so-called clear-cell carcinomas of the kidney, especially as 
intergrades and associations of these two tumor types are occasionally seen. This, how- 
ever, is another story. It is very hazardous to venture opinions on single microscopic 
fields, but I am frank to say that the mesonephromas shown by the authors did not seem 
at all typical and that the trophoblastic areas shown in some of the slides were not 
convincing. 

One of the important generalizations laid down by Teilum concerning his andro- 
blastoma group is that the so-called adrenal tumors and the motley masculinovoblastoma 
group are all of interstitial-cell type. I do not see how we can accept such a conclusion 
on his purely morphologic evidence, especially as morphology really speaks against such 
a view. Certainly, the cells of most of these tumors resemble adrenal rather than inter- 
stitial cells, such as the cells seen in the interstitial-cell tumor of the testis shown by 
Dr. Marchetti. Few pathologists now will disagree with Teilum that in the classification 
of tumors of this dysontogenetic variety the functional hormonal properties have been 
unduly accented, and that the morphology of a cell cannot be considered a safe criterion 
of its function. Histogenesis would probably be more important, but we know too little 
on this point, and even less about the factors concerned in sex differentiation, and espe- 
cially about the corticogonadal relationship, probably of very great importance. 
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Such investigations as this are bound to add gradually to our knowledge of both 
ovarian and testicular tumors. Already it seems clear from a small number of human 
testicular tumors and a larger number in dogs that the Sertoli-cell tumors are estrogen- 
producing, like the granuloso-thecomatous group in the ovary, and that the Sertoli cells 
are the male analogues of the granulosa cells. Great as was Robert Meyer’s authority, 
a number of his concepts have already been shown to be inadequate or incorrect on certain 
points. This should not be considered a sacrilege, for it is in this way that science 
marches on. 

Notwithstanding these minor comments on a few angles of the question, I agree 
fully with the final conclusions of the authors, that Teilum’s work is highly provocative, 
but that it certainly does not justify us in revamping our present not too unsatisfactory 
methods of classifying this interesting group of dysontogenetic tumors. 


DR. FRANK R. LOCK, Winston-Salem, N. C.—In discussion, I would like to give 
you the following case report: The patient was admitted Aug. 13, 1948, discharged Sept. 
30, 1948. 

She was a white married woman, 30 years of age, admitted with the complaint of 
pain in the right side of the neck of ten months’ duration, and generalized constant 
aching abdominal pain without bowel symptoms of nine months’ duration. She had 
perfect health prior to the onset of these complaints. Intense pain had been present 
for twelve weeks requiring codeine and Demerol for relief. 

The patient had marked hirsutism which began at approximately 14 years of age, 
and was controlled by plucking in the early years of life. The condition progressed and 
for the past four or five years she had shaved daily because of a heavy beard and mustache. 

Menarche occurred at 13 years of age with secondary sexual characteristics develop- 
ing but also a marked obesity. Menstruation was totally irregular until the past year 
when there was a 28- to 30-day cycle and a normal flow of three or four days’ duration. 
There was no metrorrhagia or leukorrhea. 

The patient was married Oct. 24, 1947, used no contraceptives, had no pregnancies. 

Weight loss occurred from an average 240 pounds to the admission weight, 209 
pounds. Glycosuria of intermittent character was observed approximately one year prior 
to admission. 

Examination: The temperature was 99° F., pulse 92, blood pressure 135/85, respira- 
tions 20, height 64 inches, weight 209 pounds. She was a very obese woman with striking 
hirsutism. A heavy beard was distributed over the face, the hair black and coarse in texture. 
The hair was heavily distributed over the anterior chest wall. The breasts were quite small, 
but well developed, with good glandular structure. The nipples were erect and healthy. 
The abdomen was rounded and obese with a marked growth of body hair of masculine dis- 
tribution. The extremities were heavy muscular in type with a heavy distribution of hair. 

Examination of the abdomen revealed a large mass arising from the pelvis on the 
right side of the abdomen, which seemed very superficial and to be a part of the anterior 
abdominal wall a smaller mass was present in the right upper quadrant of the abdomen. 

Pelvic examination: The external genitals showed abundant hair of masculine dis- 
tribution and were symmetrical with good development of the labia minora and majora. 
The clitoris was hypertrophied, measuring 344 cm. by 1 ecm. with marked enlargement of 
the glans clitoris. The introitus was marital, Bartholin’s and Skene’s glands negative. 
The vaginal mucosa was estrogenic in type and smears were positive for estrogen function. 
The cervix was 3 em. in diameter, healthy. The uterus fused into an infiltrating pelvic 
mass which occupied the entire right side of the pelvis. This mass was very hard, 
irregular, and densely adherent to all adjacent structures. 

Accessory clinical findings: An x-ray lateral skull film was negative. X-ray of the 
chest and abdomen showed dual compression atelectasis with elevation of both diaphragms. 

Urine: Character light amber, reaction alkaline, specific gravity 1 to 2-, albumin 
negative, sugar 4+; microscopic, many bacteria, few epithelial cells, negative for acetone. 

Blood count: Hemoglobin 13.7 Gm., red blood count 4,480,000; white blood count 
14,400. 
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Fasting blood sugar 246; glucose tolerance—fasting 190 mg., one hour 225, two hours 
310, three hours 360, four hours 265, five hours 255; basal metabolism rate plus 36; visual 
field normal. 

Impression: Ovarian carcinoma with metastases. 

Exploration was carried out on Aug. 24, 1948. When the abdomen was opened, the 
omentum was encountered and was filled with metastatic nodules varying from 2 mm. to 
2 em. in diameter. Metastatic implants were present on the parietal peritoneum of the 
abdominal wall and on the surface of the right diaphragm involving the liver with 
adhesion of the liver to the right diaphragm. The small bowel was involved. The right 
ovary was replaced by a large irregular mass approximately 15 em. in diameter, of friable 
consistency; a smaller mass 5 to 6 cm. in diameter replaced the left ovary. 

Bilateral salpingo-oophorectomy, subtotal hysterectomy, and omentectomy were per- 
formed. : 

The pathologic examination of the tissue revealed adenocarcinoma of the ovaries with 
extension into the uterine tubes and metastasis to lymph nodes and omentum. The tissue 
was submitted to the Registry of Ovarian Tumors and a variety of diagnoses were submitted 
by the committee members, including adenoma testiculare carcinomatosum, serous cystadeno- 
carcinoma, undifferentiated adenocarcinoma, etc. 

The patient’s postoperative course was stormy with a postoperative massive atelectasis. 
Deep x-ray therapy was given for a total dosage of 2,430 r (air), 200 kv. to each of four 
abdominal fields. 

The patient remained entirely well until Feb. 6, 1951, when a nodule was found in 
the anterior vaginal wall at follow-up examination. She was readmitted to the hospital. 
Biopsy of this area revealed small collections of cells which appeared to be tumor cells. 
Additional deep x-ray therapy was given for a total dosage of 2,000 r (air) to each of 
eight fields between the dates of Feb. 22, 1951, and April 10, 1951. Her subsequent course 
has been satisfactory and she has no evidence of tumor on examination. 


DR. MARCHETTI (Closing).—I should like particularly to emphasize one point in 
Dr. Lock’s discussion. In this particular group of tumors, it is necessary to obtain sec- 
tions from many segments of any one of them in order that one may get an over-all 
picture of the histologic structure of the tumor. Even then, the picture may be con- 
fusing, as Dr. Lock showed us from the case he demonstrated. 
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MESODERMAL MIXED TUMORS OF THE BODY OF THE UTERUS* 
With a Report of Two Cases 


JosEpH A. Harpy, JR., M.D., VINCENTE MoracuEs, M.D., Sr. Louis, Mo. 
(From the Departments of Gynecology and Obstetrics, and Pathology, St. Lowis University ) 


ESODERMAL mixed tumors of the body of the uterus are of extremely 
rare occurrence. In recent years two such tumors were encountered in 
the St. Louis University Hospital and our interest was aroused to such an ex- 
tent as to provoke the study of which this report is the outcome. Because of 
their rarity it seems desirable that all such neoplasms should be reported. Only 
in this way will our understanding of this unusual neoplastic process be in- 
creased and only in this way through analysis of published reports, will it be- 
come possible to evaluate critically the true incidence, the clinical significance, 
the appropriate treatment, and the ultimate prognosis of these highly malignant 
tumors. Perhaps, too, it may some day be possible to solve the vexing problem 
of their histogenesis, a problem which, in the present state of our knowledge, 
has been answered only by the formulation of incompletely satisfactory hy- 
potheses. 

Mesodermal mixed tumors belong to a group of highly bizarre tumors which 
originate from cells not normally present in the uterus. They are distinctive 
in that they are of monodermal origin, made up entirely of mesodermal ele- 
ments. In this they differ from true teratomas which are of tridermal 
origin. They more or less resemble certain mixed tumors made up of meso- 
dermal elements which have been described by Wilms! as occurring in the kidney 
and elsewhere. They are, in at least some respects, similar to the mixed meso- 
dermal tumors of the parotid gland which have been reported with some fre- 
quency in recent years. Finally, these neoplasms are related to the botryoid 
tumors of mesodermal origin occurring in the cervix, a relatively large number 
of which have been reported. Because they differ morphologically and in their 
clinical manifestations from the cervical tumors, we have elected to confine our 
discussion to those growths arising in the corpus uteri. 


History 


Most writers credit the first reported case to Wagner who is quoted by - 
Williams? as having described such a tumor in 1854. Weber,® in 1867, reported 
a case which presented the characteristic microscopic pathology and Anderson- 
Erdmansonn‘ in 1870 described the first case involving the body of the uterus. 
There has developed over the years an unfortunate confusion in the literature 
as to terminology and as to criteria for pathologic diagnosis. Some cases have 
been recorded as mesodermal mixed tumors in which the evidence for mono- 
dermal origin has been at least doubtful. Other reports are encountered in 


*Read at the Sixty-second Annual Meeting of the American Association of Obstetricians, 
Gynecologists and Abdominal Surgeons, Hot Springs, Va., Sept. 6, 7. and 8, 1951. 
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which the presence of heterotopic cellular elements, essential for proper desig- 
nation of these tumors, has apparently not been established. McFarland,’ in 
an interesting review of the literature, found 116 different terms used to 
describe neoplasms which, by reason of histogenesis and structure, he felt should 
be grouped together. Such terms as chondroma, myxoma, rhabdomyoma, 
rhabdomyosarcoma, ete., are frequently encountered, usually indicating the 
dominance of one or another type of cell in the material studied. Mel arland 
proposed the term ‘‘dysontogenetic tumor’’ as being descriptive of this whole 
class of tumors arising in the urogenital tract. However, as pointed out by 
Lebowich and Ehrlich,® such a designation seems too broad in scope and does 
not accurately fix the peculiar characteristics of the tumor under discussion. 

In 1941 Glass and Goldsmith’ reviewed the literature up to that date and 
collected 94 cases of which 36 had occurred in the cervix and 58 in the corpus 
of the uterus. To this number they added one ease of their own. 

In the same year (1941) Lebowich and Ehrlich® published their review, 
confined to tumors arising from the corpus uteri. These authors, basing their 
argument on certain principles of pathologic diagnosis enunciated by Liawen® 
in 1905, stated that only twelve cases recorded up to the year 1941 were ac- 
ceptable as proved mixed mesodermal tumors of the corpus. By the restricted 
eriteria proposed by these authors only those tumors in which it is possible to 
demonstrate ‘‘embryonal myoblasts in combination with one or more heterolo- 
gous elements such as myxomatous tissue, cartilage, glands, ete.’’ may be 
properly accepted. This restricted viewpoint has not been universally accepted 
and a number of authors writing upon the subject in recent years have either 
ignored it or rejected it in language similar to that used by Morehead and Bow- 
man who said, ‘‘Since these tumors represent a distinct pathological entity and 
follow a rather typical course clinically it would appear unwise to exclude the 
majority of them on rather arbitrary histological criteria.’’ 

It is precisely this lack of agreement on what shall constitute the histo- 
logical characteristics of a mixed mesodermal tumor that has led to the pre- 
viously mentioned confusion of terminology and nomenclature. In our own 
opinion it seems hardly reasonable, when one encounters a tumor of the uterus 
which is made up of manifestly heterotopic elements and which follows a char- 
acteristic clinical course, to exclude it simply because one is unable to demon- 
strate a certain type of embryonal cell which al] authors are agreed may be 
easily overlooked and whose demonstration requires extreme diligence, highly 
specialized staining techniques, and very probably a liberal portion of just 
ordinary good fortune. Since metaplasia of smooth muscle into striated muscle 
has never been shown to occur and since striated muscle is not normally seen 
in the uterus and certainly not in such intimate association with a variety of 
other elements in so malignant a tumor, it may be logically maintained that 
the presence of two or more heterotopic elements in a tumor whose gross struc- 
ture and clinical characteristics are typical is sufficient to support the desig- 
nation mixed mesodermal tumor. 

In the two eases which we will report it was possible in one instance to 


* demonstrate embryonal myoblasts. In the other tumor striated muscle was not 


found despite careful examination of many sections. 


Review of the Literature 


Glass and Goldsmith’ in their report in 1941 collected 58 mixed tumors of 
the corpus uteri from the literature up to that time. They added one case of 
their own. Ehrlich'® in 1942 reported a case which was associated with super- 
imposed adenocarcinoma of the corpus uteri and adenomyosis uteri. In the 
same year (1941) Liebow and Tennant" reviewed the literature and found 65 
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previously reported cases to which they added 3 from their own experience, 
one of which was associated with cystadenocarcinoma of the ovary and one of 
which was found at laparotomy to have metastasized to the peritoneum. In 
1945 Morehead and Bowman® described a tumor, the histological architecture 
of which very much resembled a granulosa-cell tumor. There is some question 
whether this case should be included. The description of the microscopic find- 
ings is rather vague as to the character of the heterotopic elements present in 
the tumor and the authors seem to be chiefly impressed with the possible impli- 
cations as to the origin of the granulosa cell from mesenchyme rather than from 
the germinal epithelium. Of two cases reported by Schmidt and Schutz’ in 
1948, one was said to be a mixed mesodermal tumor of the body of the uterus 
with extension into the broad ligaments. From the description of this tumor 
there is some doubt that it is definitely monodermal in origin. The question 
hinges on whether the glandular structures described by the authors are of 
endometrial origin or whether they may be of a type originating from a germ 
layer other than mesoderm. In other words, the possibility that the tumor may 
be a teratoma does not seem conclusively disproved. 

Joffe, Eckman, and Wells,’® in 1948, reported a case of mixed mesodermal 
tumor of the corpus in a woman aged 59 years. This case is of interest because 
the patient had been seen by her physician at intervals over a period of sixteen 
years and had received 1,200 mg. hr. of radium at the age of 43 on the occasion 
of a curettage, the pathologist having diagnosed a papillary adenoma. Two 
months before the vaginal bleeding which called attention to the tumor of the 
uterus a pelvic examination had been described as negative. Nevertheless, the 
typical mixed tumor removed at operation measured 13 by 10.5 by 8.5 em. 

Blumer and Edwards,’® also in 1948, described a tumor which was en- 
countered in a uterus removed from a 73-year-old woman on whom a diagnosis 
of multiple fibromyomas had been made. The myomas were indeed present but 
also a neoplasm made up of highly anaplastic malignant cells and containing 
cartilage and striated muscle. 

The most recent report which we have been able to find is one by Wurtz" 
in 1949. This author studied the surgically removed tissues examined at St. 
Luke’s Hospital, Chicago, from 1920 through 1947, and collected 19 cases of 
mesodermal tumor, 14 of which had their origin in the body of the uterus. In 
2 instances the growth was in the cervix; one tumor of the vagina and one 
originating in the broad ligament were described. For one case no record other 
than the diagnosis was available. Inasmuch as Wurtz indicates in his paper 
that three of the tumors of the body of the uterus had been previously reported 
it would appear that his presentation actually represents an increase of eleven 
in the number of recorded cases of corporeal tumors. His case of mesodermal 
tumor of the broad ligament will be referred to later since it represents the 
only instance we have found of the tumor arising in the adnexa, a location 
which may be of significance in our speculations on histogenesis of these neo- 
plasms. 

We have found then, to summarize the preceding paragraphs, 19 cases of 
mixed mesodermal tumor of the body of the uterus reported in the literature 
from 1941 to 1950. To these we will add two cases of our own, bringing the 
total to 21. Since the report of Glass and Goldsmith’ in 1941 brought the total 
recorded up to that time to 95 it would appear that 116 such tumors have been 
described up to the present writing. 


Case Reports 


Case 1.—H. C., a 40-year-old white woman, who had had two term pregnancies and 
four spontaneous abortions was seen in the outpatient department of the Firmin Desloge 
Hospital of St. Louis University on Aug. 22, 1947. She complained of excessive vaginal 
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bleeding for one week, occasional inability to void, and the passage of a watery, foul- 
smelling vaginal discharge. For about one year there had been menorrhagia and 
metrorrhagia. There had been no weight loss and pain was not a prominent symptom. 
The family history was not significant. Two years previously a curettage had been done 
because of profuse menstruation with the passage of clots. The findings on that occasion 
were said to have been negative. The patient was hospitalized for further study. 

Physical examination revealed an obese (weight 196 pounds) woman who did not 
_ appear acutely ill. Examination of the head, neck, and chest revealed no significant 
findings. The abdomen contained a firm mass, regular in contour and extending 5 em. 
above the symphysis. No abdominal tenderness was noted. Pelvic examination disclosed a 
mass occupying the upper two-thirds of the vagina and apparently filling the pelvis and 
extending upward into the abdominal cavity. The mass had a roughened surface and bleed- 
ing occurred on manipulation. A small piece of tissue was removed for microscopic exami- 
nation and hemorrhage was controlled by vaginal pack. The tissue biopsy was diagnosed 
mixed tumor of the uterus. 

After transfusion and supportive treatment the patient was given deep x-ray therapy 
and on Oct. 31, 1947, radical hysterectomy with bilateral salpingo-oophorectomy was per- 
formed. She was discharged from the hospital six weeks after operation, apparently in 
good health. Follow-up examination at ten weeks found her feeling well with a good 
operative result. At twenty-four weeks post operation a hard, nontender mass 8 cm. in 
diameter was noted in the right side of the pelvis. X-ray of the chest was negative for 
metastasis. Twenty-eight weeks after operation she was admitted to St. Louis City 
Hospital where death occurred. Autopsy was not secured. 

Description of Gross and Microscopic Pathology.— 

The surgical specimen consisted of the entire uterus, both tubes, and both ovaries. 
The specimen weighed 513 grams and measured 15 by 9 by 8 em. Both ovaries and tubes 
appeared normal. The cervix was dilated to about 5 cm. by a protruding tumor mass 
which was attached to the fundus by a long pedicle 4 cm. in diameter. The mass was 
very friable and soft; it had the consistency of fatty tissue. Many small injected blood 
vessels were present on the surface of the tumor mass which completely filled the endome- 
trial cavity. The external surface of the uterus was smooth. The left tube and round 
ligament had been drawn into the left cornu about 1.0 cm. and presented a dimpled 
appearance. 

Cross section of the tumor mass in the uterus revealed a solid structure of varied 
appearance. Some areas were firm, white, and solid, other areas were dark and hemor- 
rhagic, and still other areas were soft and translucent from the mucoid change. 

Microscopic examination of several sections from the tumor mass revealed a very 
varied appearance. The predominating cells were spindle shaped, and some of them had 
large hyperchromatic nuclei. Islands of cartilaginous tissue were frequently found in 
the sections, Around some of the cartilaginous areas there were bundles of embryonic 
myoblasts with prominent cross striations (Wilder’s reticulum stain). Myxomatous de- 
generation of the stroma was prominent in some locations. Some sections revealed bizarre 
giant cells, some of which were in mitosis. 

Pathological Diagnosis.—Mesodermal mixed tumor of the fundus uteri. 


CASE 2.—L. B., a 29-year-old Negro, para iv, was admitted to St. Mary’s Infirmary 
on Aug. 24, 1941, complaining of vaginal bleeding, backache, and lower abdominal pain 
of several days’ duration. She had been seen by her family physician who told her that 
either she was pregnant or she had a tumor. She had missed no menstrual periods but 
had noted a mass in the lower abdomen which had grown progressively larger over a 
period of four months. The red blood count was 2,670,000 with 8 Gm. of hemoglobin. 
The leukocyte count was 10,150, and there was a marked shift to the left. The Friedman 
test was negative. 

Abdominal examination revealed a mass approximately the size of a 4 to 5 months’ 
pregnancy and the examiner noted that the consistency suggested the possibility of 
multiple fibromyomas. 
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Vaginal examination disclosed a soft, necrotic cervix from which a purulent dis- 
charge mixed with fluid and clotted blood was seen to flow. A mass which resembled 
placental tissue protruded from the cervical os and from this a biopsy was taken. Fol- 
lowing the pelvic examination the patient went into shock and supportive treatment was 
instituted. She grew worse rapidly and died on October 16, twenty-three days after 
her admission. An autopsy was performed. 

Postmortem Examination.—This revealed a very large (5,000 grams) tumor mass filling 
the pelvis and extending high into the abdomen. The tumor mass had completely replaced 
the uterus, was solid and very nodular. The mass had a varied appearance on cross section, 
with some myxomatous areas and others which were white, hemorrhagic, or necrotic. 

Metastases were found in the retroperitoneal lymph nodes, in the lungs, and in 
the liver. 

Microscopic study of many sections from the large tumor mass revealed a varied 
picture with great cellularity. Large and hyperchromatic round or spindle cells were 
interspersed with islands of cartilage and bundles of smooth muscle fibers. Many bizarre 
giant cells were present and some of them revealed atypical mitoses. The tissue had 
many areas of necrosis. The tumor was obviously a sarcoma, and, because of its pleo- 
morphism and the presence of cartilage and smooth muscle, we considered it as a meso- 
dermal mixed tumor of the uterus. 

Pathological Diagnosis.——(1) Mesodermal mixed tumor of uterus; (2) metastases to 
retroperitoneal nodes to lung and liver; (3) generalized peritonitis from rupture of uterus. 

General Pathological Considerations.—Mesodermal mixed tumors of the uterus are fre- 
quently pedunculated and somewhat globular. Their size is variable but may attain con- 
siderable proportions, At times the tumors protrude through the cervix and into the vagina. 
The surface of the neoplasm is usually smooth and may be slightly lobulated. The consis- 
tency varies in different parts of the tumor, being softer in the more necrotic areas. On 
cut section one sees dull necrotic areas alternating with white glossy ones and with others 
of hemorrhagic or myxomatous nature. Small areas of cartilage may not be noted grossly. 

Microscopic Examination.—Ordinarily it is necessary to study multiple sections in order 
to establish the diagnosis. The picture is very pleomorphic and the most common com- 
ponents are: (1) Connective tissue stroma which frequently reveals sarcomatous changes; 
(2) seattered islands of cartilage; (3) embryonal myoblasts with typical cross striations; 
(4) smooth muscle bundles; (5) myxomatous tissue; (6) glands which resemble endometrial 
glands. All these components are not found in every case. Other tissues are found with 
less frequency. 


Histogenesis 


One of the most interesting facets of the subject we have elected to discuss 
is the question of histogenesis of this tumor. There have been, in general, two 
schools of thought, each of which has supported its own hypothesis to explain 
the oceurrence in the uterus of a tumor made up of heterotopic elements of 
mesodermal origin. 

Pfannenstiel’® suggested the concept that the various tissues found in these 
tumors were derived from the connective tissue of the uterine mucosa by a 
process of metaplasia. Such a hypothesis, while interesting, seems hardly ten- 
able and has, in fact, few adherents today. The principal objection to it lies in 
the fact that it fails completely to explain the presence in so many of these | 
tumors of striated muscle cells. Smooth muscle and striated muscle are of quite 
different embryonal origin and metaplasia of smooth muscle into striated muscle 
has never been observed. Hence while it may be conceivable that cartilage, bone, 
and smooth muscle may arise from mesenchymal tissue through a process of 
metaplasia some other explanation must be sought for the presence of striated 
muscle. 

The second and more generally accepted hypothesis is one which has been 
developed gradually upon the basis provided by Cohnheim’s theory of cell rests. 
It was first elaborated by Wilms, who held that the Wolffian duct, as it grew 
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eaudalward in the embryo, carried with it mesodermal cells which were de- 
posited en route and lay dormant for some time only to undergo proliferation 
later under the influence of some unknown stimulus. An objection to such a 
mode of origin is the fact that so many of these tumors which have been ob- 
served do not originate along the course of the Wolffian duct. It should also 
be pointed out that striated muscle is developed from the myotome and is not 
present in the Wolffian system. Kehrer’® was among those who have modified 
Wilms’ suggestions. He holds it more likely that the primitive cell rests are 
derived from the Miillerian ducts after their fusion to form the uterus and 
vagina. The presence in the myometrium of indifferent cell rests having their 
origin in the Miillerian system has been well demonstrated in a number of em- 
bryos. Meikle’? regards such a hypothesis as a sensible one but points out, as 
have a number of other authors, that such a mode of development should result 
in the occasional appearance of the resultant tumors in the broad ligaments, an 
occurrence which, up to very recent time, had not been recorded. At this point 
reference should be made to the paper by Wurtz,'* mentioned before, in which 
he reports what appears to be the first instance of a mixed mesodermal tumor 
of the broad ligament. Unfortunately, the report does not include a detailed 
description of the tumor but if it is a true mesodermal tumor then much support 
is afforded to the theory of origin from cell rests derived from the Miillerian 
duct. 

One difficulty is shared by both the hypotheses mentioned, namely, they 
do not explain why these cells lying dormant in a uterus which passes through 
recurring menstrual cycles and frequent pregnanciees should suddenly be stimu- 
lated to growth. It has been suggested that hormonal influence may be a factor 
but such stimulation has not been proved and the explanation seems at least 
improbable when one considers the great variety of hormonal influences to which 
the tissue of the uterus is subjected during normal adult life. 

In the present state of our knowledge, it seems best to embrace the theory 
of origin from mesodermal cell rests, probably derived from the Miillerian ducts, 
even though admitting that it does not afford an entirely satisfactory explana- 
tion. 

Symptoms and Physical Signs 


The most common symptom produced by these tumors is, quite logically, 
vaginal bleeding. This is frequently associated with a foul-smelling discharge. 
In general the symptoms are likely to resemble those of carcinoma of the body 
of the uterus. The bleeding may vary in amount from a mere ‘‘spotting’’ which 
the patient may interpret as menopausal irregularity to profuse hemorrhage. 

Abdominal pain and pelvie discomfort are not regularly present and when 
they do occur it is likely to be relatively late in the course of the illness. This 
is probably because the tumors are not prone to invade the adnexa and are most 
often freely movable, without attachment to the pelvic and abdominal viscera. 
In those occasional instances in which pain is severe and continuous it is prob- 
ably due to local peritonitis and tissue necrosis. Symptoms referable to the 
urinary tract, such as dysuria, frequency, and hematuria, have been described 
in only a few instances. 

When the tumor has attained sufficient size to be palpable abdominally it 
is usually rounded, regular in contour, continuous with the uterus, and, in 
general, suggestive of a large intramural myoma. The mass will probably be 
freely movable and evidence of peritoneal irritation will ordinarily be lacking. 
Elevation of temperature is seldom noted except in the terminal stages when 
cachexia, anemia, and general debility appear. In rather a large number of 
cases the corporeal tumor protrudes through the cervical canal and into the 
vagina. This is not surprising in view of the polypoid structure of these tumors. 
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Clinical Diagnosis 


Without the aid of the microscope diagnosis is well nigh impossible. In- 
deed, in the early stages of development it may well be that even after curettage 
the diagnosis will remain in doubt unless a characteristic bit of tumor tissue is 
secured. Mixed mesodermal tumor of the uterus must be distinguished from 
carcinoma of the corpus, myoma, sarcoma, granulosa-cell tumor, and, in those 
infrequent cases occurring in the premenopausal age groups, from hydatidiform 
mole. The most frequently occurring problem is the differential diagnosis as 
between mixed tumor and carcinoma of the corpus. The clinical pictures re- 
semble one another except in the rapidity of their course and mixed tumors are 
frequently of a size never attained by carcinoma. Diagnosis must ultimately 
rest upon histological evidence. 


Prognosis 


Regularly unfavorable must be our estimate of the outlook for patients 
with mixed mesodermal tumors of the corpus. If we eliminate those cases in 
which death may be atttributed to the operative procedure, it is rarely that we 
encounter a patient who survives longer than 18 to 24 months. The majority 
succumb within 6 to 12 months and this apparently is not affected by the type 
of treatment employed. Death usually results from cachexia, severe anemia, 
and the effects produced by local pelvic recurrence or remote metastasis most 
often to the liver and the lung. In our own cases death occurred, respectively, 
19 months and 5 months after the apparent onset of symptoms. 


Treatment 


In view of the remarks concerning prognosis it would seem that discussion 
of treatment is somewhat academic. There has gradually evolved the opinion 
that radical pelvie surgery followed by deep x-ray radiation is the most logical 
method of treatment. One might expect that, in view of the embryonal nature 
of certain of the tissue elements found in these tumors, mixed mesodermal 
tumors should be highly radiosensitive. This is not, however, borne out by the 
results of treatment. There are no recorded instances of five-year survival fol- 
lowing radiation alone, by either radium or x-ray. 


Summary 
Mesodermal mixed tumor of the body of the uterus is a rare, highly malig- 
nant neoplasm which oceurs most often in women Leyond the menopause. The 
constituent tissue elements of the tumor are all of mesodermal origin and prob- 
ably represent malignant development of embryonal cells rather than meta- 


plastic or degenerative processes in mature cells. 
During the ten-year period 1941 to 1950, inclusive, there were reported in 


the literature 19 cases which appeared to exhibit the characteristic histology 
generally accepted as typical of these tumors. To this number have been added 
two cases from our own experience. The hypotheses advanced to explain the 
histogenesis of mesodermal mixed tumors have been reviewed and attention has 
been called to the possible significance in this regard of the tumor reported in 
1949 by Wurtz as arising in the broad ligament. 

The clinical aspects of the problem presented have been briefly dealt with. 
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Discussion 


DR. ROY MOHLER, Philadelphia, Pa.—When I asked to discuss Dr. Hardy’s paper 
I did not appreciate that his presentation was to be limited to mesodermal mixed tumors 
of the body of the uterus. I shall, however, take this opportunity to present the case 
history of a very unusual and very malignant tumor of the uterus. 

Mrs. M. B. (Jefferson Hospital) was 52 years old and had reported to me periodi- 
eally for genital examinations for five years previous to the onset of the present illness 
and her genitals were entirely normal at each examination until the present illness. She 
was married at the age of 26 years and had never been pregnant. 

On Feb. 20, 1950, Mrs. B. consulted me because of postmenopausal vaginal bleeding 
which began on Feb. 6, 1950. Her last normal menstrual period occurred in April, 1949, 
and except for mild menopausal symptoms and a cancer phobia her history was not unusual. 
During the period following her menopause in 1949, she received small doses of stilbestrol 
periodically, but had taken it only occasionally for months before her present illness. 

At my examination on Feb. 20, 1950, there were 3 or 4 discrete nodules on the cervix 
of the uterus, the largest being about 8 mm. in diameter with slight bluish discoloration. 
Over these nodules there was no obvious surface erosion or break in the overlying epi- 
thelium nor was there any eversion or erosion of the portio present. There seemed to be 
no fixation or induration about the cervix. The uterus was normal in size and position, 
was freely movable, and the uterine adnexa could not be outlined as enlarged. The 
bleeding was moderate and originated from inside the uterus. Arrangements were made 
for her admission to the hospital and, while she was waiting for a room in the hospital, 
the bleeding became very free and necessitated immediate admission to Jefferson Hospital 
on Feb. 26, 1950. 

On March 1, at examination under anesthesia, the uterus was normal in size and 
position and was freely movable. The adnexa were normal also. The nodules on the 
cervix previously observed. on February 20 had grown 100 per cent and coalesced into a 
large ulcerating necrotic mass which involved much of the cervix and extended 0.5 em. 
into the left vaginal fornix. There were a number of small purple nodules over the 
ulcerated areas of the portio. The clinical impression at the time of this examination 
was an unusual malignant tumor of the cervix. 

No. curettings were secured for examination from inside the uterus, but histological 
examination of the tissue removed from the cervix showed anaplastic squamous-cell car- 
cinoma with marked hydropic changes in the cells. X-ray studies of the chest showed 
no evidence of pulmonary metastases and a quantitative study of the urine for gonado- 
tropins showed 138 units and estrogins 12 mouse units per 24 hours. 

X-ray therapy was begun at once but no resolution of the process occurred during 
the treatment. The process progressed very rapidly and at each weekly observation 
marked changes had occurred. The uterus became enlarged and fixed, and on March 
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31, 1950, the patient complained of much pain in the lower abdomen, loss of appetite, and 
a free vaginal discharge, and a pyometra was suspected. Examination under anesthesia 
on April 4, 1950, disclosed the uterus to be enlarged to the size of a four months’ preg- 
nancy, and the cervix was extensively ulcerated and changed. There was no pyometra 
present. The uterine cavity was four inches deep. Histological examination of material 
from the uterine cavity and from the cervix showed undifferentiated and anaplastic epi- 
thelial cells. A study of the quantitative urine for gonadotropins showed 174 I.U. and 
estrogens 132 M.U. X-ray studies of the chest showed no evidence of metastases. 

The patient was managed symptomatically until her death on April 22, 1950, which 
was 62 days after she was first observed with unusual but relatively small tumors of 
the cervix. 

Before death the uterus of this patient had enlarged to the size of a six months’ 
pregnancy and had completely occupied the pelvis. Nodules could be felt throughout the 
abdomen but there was no obvious collection of fluid in the abdomen or chest, and no 
symptoms of intestinal obstruction. 

The very rapid growth and naked-eye appearance of this tumor were very unusual 
and were analagous to those of embryonal tumors such as chorionepithelioma. This 
patient had never been pregnant, was past her menopause, and histologically the tumor 
did not show the characteristics of an embryonal tumor. 

The changes in the hormonal studies suggested that there were some gonadotropic 
generating elements present in the tumor which could account for the changes in the 
assay titers. 


DR. ROBERT L. FAULKNER, Cleveland, Ohio.—This is a confused subject, although 
there is recently an increasing literature on these rare tumors. In the first place ‘‘mixed 
mesodermal tumors’’ is the present-day accepted designation. This designation, as in- 
dicated by the authors, includes many of the vaginal tumors of infants previously called 
sarcoma botryoides, which of course simply means ‘‘grapelike’’ sarcoma; some of the 
tumors of the cervix which may be grapelike and usually occur during active menstrual 
life; and, finally, tumors of the body of the uterus which are usually postmenopausal, 
and have had a multitude of names. 

The authors’ patients, peculiarly enough, constitute exceptions to this latter rule 
being, I believe, only 29 and 40 years of age. 

I agree that these tumors should be reported, but many of them when finally seen 
at operation or in the postmortem room have so distorted their source of origin or are 
in such a sad state of preservation that an intelligent report is difficult. This has been 
the case with two or three seen during the last ten years in our laboratory. Due to this 
fact it is surmised that these tumors, or varieties of them, are actually more frequent 
than one is led to believe from the literature. The authors are to be congratulated on 
having encountered specimens capable of good orientation. 

In the final analysis, recognition of these tumors hinges a great deal on the recog- 
nition of the rhabdomyoblast or striated-muscle cell, because cartilage and osteoid tissue 
may arise in these tumors, or in fact in tumors most anywhere in the body, by metaplasia 
from related connective tissue. This recognition of striations in cell fibrils leaves some- 
thing to be desired, because if a rhabdomyoblast is immature enough, cross striations are 
not demonstrable. For that reason there is some necessity for becoming familiar with 
the small acidophic granules in the cytoplasm of cells believed to be rhabdomyoblasts as 
illustrated by Hill and Miller in the July issue of Cancer. 


DR. EMIL NOVAK, Baltimore, Md.—Dr. Faulkner has said the subject of mesodermal 
mixed tumors is still a confusing one, It is worth emphasizing that these mesodermal tumors 
at times contain epithelial elements, because the mesoderm of the genital apparatus is capable 
of differentiation into either connective tissue or epithelium. Furthermore, the epithelial 
elements in the tumor may appear in the form of adenocarcinoma. I mention this because 
such a combination of carcinoma and sarcoma represents a carcinosarcoma in the very 
strictest sense of the term, and the only one accepted by many pathologists. 
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The mere coexistence of carcinoma and sarcoma in the same uterus does not con- 
stitute a carcinosarcoma, but a ‘‘collision’’ tumor, to use the nomenclature of Meyer. 
Again, the coexistence of endometrial carcinoma and sarcoma belongs to the ‘‘combina- 
tion’’ group, but is not a carcinosarcoma, although it is often so designated. As a matter 
of fact, my own experience has been that in most cases of this group the supposed sarcoma 
represents only an extensive stromal infiltration of the stroma cells, which under these 
conditions change their morphology and resemble sarcoma cells. 

It is only the ‘‘composition’’ tumors, in which both carcinomatous and sarcomatous 
elements arise from the same stem cells which, according to strict pathologic definition, 
are entitled to the designation of carcinosarcoma, and this limitation makes them very 
rare. So good a pathologist as Willis denies the existence of any authentic case, but this 
is an extreme view. Very recently such cases have been reported by Hartz and also by 
Hill and Nuller, and there is a small number of others in the literature. My chief purpose 
in this discussion is to warn against the too loose application of the term carcinosarcoma. 


DR. HARDY (Closing).—Dr. Faulkner and Dr. Novak have both alluded to the fact 
that the proper placing of these tumors in their correct niche is sometimes difficult, and 
to the fact that criteria for diagnosis have been somewhat confusing. 
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THE ROLE OF VAGINAL PLASTIC SURGERY IN REHABILITATION 
OF WOMEN PAST AGE 60* 


WAVERLY R. Payne, M.D., F.A.C.S., Newport News, Va. 
(From the Department of Gynecology, Riverside and Elizabeth Buxton Hospitals) 


NADEQUATE obstetrical care, hard work, poor nourishment, singly or com- 

bined, account for most of the pelvic disorders considered in this paper. 
Most patients in this group are from middle and underprivileged classes. Their 
ages range from 60 to 87 years. During their childbearing period, 40 to 60 
years ago, modern conveniences in the rural areas were practically unknown. 
Women worked hard and long hours. Medical service in general, obstetrical 
service in particular, was poor. Hospitals were few and widely scattered. Ob- 
stetrical consultants could be found only in medical school centers. The young 
women of that generation were usually delivered at home. IIl-advised forceps 
deliveries, misused oxytocics, poor anesthesia, neglected lacerations, and in- 
adequate postpartum care were all too common. 

From a larger series of patients, all older than 60 years, I have chosen a 
group who had only vaginal operations performed. This is a consecutive group 
of 90 patients in whom it was presumed that no abdominal or combined pro- 
cedures would be necessary, and in whom cancer was not the preoperative diag- 
nosis. Eighty-eight were white; two were Negroes. Eighty-eight were married, 
widowed, or divorced; two were virgins. They varied from the active woman 
who was continuously uncomfortable and handicapped, to the inactive one, 
totally disabled by pelvic disease. My purpose is to show that vaginal surgery 
is justified as a means of relieving discomfort, restoring activity, or, at the least, 
making nursing care easier. 

Many of these women, underprivileged in their early years, have now 
reached a higher social and economic status. They have learned that pelvic 
disability caused by childbirth, even when of long standing, may be corrected. 
Kosmak! has admonished us to measure age by competency, not by years. Carp? 
has advocated operations in the aged as a means of making life more livable 
and useful, and nursing care easier, in the declining years. These pelvic in- 
valids, therefore, are seeking surgical relief in increasing numbers. With to- 
day’s standards of medical risk evaluation, anesthesia, and diversified surgical 
procedures, few need be denied the advantages of modern rehabilitation methods. 


Material 


Table I shows the age incidence and state of activity before surgery. 
Twenty-four patients in this group were over 70 years of age; 46 older than 65. 
Three were bedridden; 16 were confined to their homes, 3 of the latter required 


*Read at the Sixty-second Annual Meeting of the American 
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nursing care. The older ones frequently sought relief from unbearable dis- 
comfort, while the younger were concerned with both discomfort and occupa- 
tional handicaps. 


TABLE I. AGE INCIDENCE AND STATE OF ACTIVITY PRIOR TO SURGERY 


AGE PERIOD (YEARS ) 
60-64 | 65-69 | 70-74 | 75-79 | 80-87 TOTAL 
Active but uncomfortable 36 9 5 68 
Inactive and uncomfortable 1 - - 3 
Confined to home 7 4 3 - ~ 13 
Confined to home with nurses - - - - 2 3 
Confined to bed - - 1 2 - 3 


7 


As indicated in Table II, 37 were either widowed or divorced. In older 
women, especially widows, vaginal plastic surgery may be much more radical 
than in a younger group where future sexual activity must be considered. Two 
virgins in this group had prolapse with strangulation of the uterus. The late 
Harold Jones* often discussed the occurrence of descensus in virgins, suggesting 
that it was due to congenital weakness of the supporting structures. In this 
viewpoint Phaneuf‘ and others have coneurred. 


TABLE II. SocraL Status 


PARITY 


NUMBER 1-3 | 4- 
Single (virgins) 2 
Married 51 39 12 


Widowed or divorced 37 29 8 


Complaints were not always consistent with the patient’s degree of dis- 
ability. (Table III). Incontinence of urine or feces was probably more dis- 
turbing than vaginal protrusion, which was the most common complaint. 


TABLE III. CoMPLAINTS 


Vaginal protrusion with pressure 
Incontinence of urine 


Dragging sensation in pelvis with pressure 19 
Fallen womb 17 
Frequent and painful urination 11 


Protrusion with inability to empty bladder 
Vaginal bleeding 

Backache 

Abdominal pain with swelling 
Leukorrhea 

Severe pruritus vulvae 

Swelling, left labia 

Pressure on rectum 

Vagina too small 

Laceration 

Incontinence of feces (total) 
Incontinence of urine and feces (total) 


Table IV shows that hypertension and heart disease ranked highest and 
gave the most concern in evaluating the operative risk and the choice of anes- 
thesia. Senile dementia existed in three cases, yet, after consultation, it was 
decided that all three would be benefited by surgery which would eliminate 
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difficult nursing problems; frequent catheterization because of retention, for 
example. This judgment proved to be correct. The low incidence of anemia 
is attributed to the fact that almost without exception patients were studied 
outside the hospital, placed on an upbuilding regimen, and admitted for surgery 
only when they had reached optimal improvement. With few exceptions, in- 
ternist and urologist consulted and made thorough studies of the cases. Many 
patients were kept under observation as office cases for weeks or months before 
surgery was done. 


TABLE IV. SIGNIFICANT MEDICAL CONDITIONS 


bo 
o 


Essential hypertension 
Heart disease: mitral (3), coronary sclerosis (1), and 
hypertensive (7) 
Hypertrophic and/or osteoarthritis 
Generalized arteriosclerosis with hypertension 
Chronie cholecystitis with stones (1), without stones (4) 
Extreme obesity 
Chronic cystitis 
- Diabetes mellitus 
Senile dementia 
Hydronephrosis 
Anemia: macrocytie (1), secondary (1) 
Congenital deformity of spine 
Avitaminosis 
Absence, one eye 
Deafness, 90% 
Cataract, left eye 
Adenoma thyroid 


All blood pressures were basal, being taken after 24 hours’ bed rest and 
mild sedation (Table V). The patient whose pressure was 260 had suffered a 
cerebral hemorrhage four years prior to surgery. 


TABLE V. BLOOD PRESSURE 


Normal 

Systolic: 140-160 
160-180 
180-200 
200-220 
220-260 


The principal causes of pelvie disability in this series compare with those 
given in other reports*® (Table VI). Complete laceration of the perineum in 
one ease had existed for 36 years; in another, 40 years, with total incontinence 
of feces. 

Table VII shows other pelvic findings. Unsuspected adenocarcinoma of the 
endometrium with pyometra was found, after removal of the uterus, in a 79- 
year-old woman who had complete obliteration of the cervical canal which made 
curettage impossible. Her complaints were unbearable pain and retention of 
urine. The ventral hernia indicated was asymptomatic in a patient with com- 
plete procidentia. It was deemed inadvisable to take the additional risk of re- 
pairing the hernia. 

Various operative procedures are shown in Table VIII. Earlier in this 
series, the Manchester operation was more frequently employed than vaginal 
hysterectomy. However, as Phaneuf‘ and others have often pointed out, it 
continues to occupy a definite place in modern pelvic surgery. It should be 
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limited to the patient with a small uterus with the fundus anterior. Vaginal 
hysterectomy shares equal incidence in this group in the management of prolapse. 
Better anesthesia and antibiotics have resulted in greater security in the post- 
operative course of these patients. The LeFort operation was employed only 
as a palliative procedure. Collins and Lock,® some years ago, revived our in- 
terest in this procedure and reported a series of cases. Perineotomy was per- 
formed once. A 68-year-old widow had remarried only to find herself threatened 
with divorce and loss of economic security because of inability to comply with 
husbandly demands. 


TABLE VI. PRINCIPAL CAUSE OF PELVIC DISABILITY 


NO. 
Cystocele without incontinence of urine 26 
Prolapse of uterus, second degree, cystocele and laceration of perineum 23 
Prolapse of uterus, third degree 13 
Cystocele with incontinence of urine 6 
Prolapse of uterus, third degree, cystocele with total retention of urine 5 
Prolapse of uterus, third degree, cystocele, with incontinence of urine 3 
Prolapse of uterus, third degree, laceration of perineum, third degree, 
with total incontinence of feces 2 
Prolapse of uterus, first degree, with cystocele and retention of urine 1 
Cystocele with incontinence of urine, laceration of perineum, third degree 1 
Bartholin’s gland cyst (large) 1 
Laceration of perineum, fourth degree, with total incontinence of feces 1 
Laceration of perineum, second degree, external and internal hemorrhoids 1 
Stricture of vagina (postoperative) 1 
Leukoplakia vulvae 1 
Enterocele, large, protruding 1 
Prolapse of uterus, third degree, with retention of urine (virgin) 1 
Prolapse of uterus, second degree, Bartholin’s gland cyst (virgin) 1 
Prolapse of uterus, second degree, cystocele with incontinence of urine 1 
Cystocele and prolapse of cervix, third degree, relaxation of perineum 1 


TABLE VII. OTHER PELVIC FINDINGS 
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Chronic cervicitis 

Decubitus ulcer 

Uterine fibroids 

Hemorrhoids, external 

Endocervical polyp 

Urethra: stricture (1), papilloma (1), caruncle (2), 
polyp (1) 

Enterocele 

Retroversion of uterus, third degree 

Stenosis of cervix, complete 

Adenocarcinoma of endometrium with pyometra and 
complete stenosis of cervix 

Pelvic adhesions, extensive 

Ventral hernia, postoperative 


DS 


It was necessary to explore the abdomen once (following vaginal hysterec- 
tomy) to remove a pedunculated fibroid which was attached to the caecum un- 
usually high and had broken away from the uterus during traction on the cervix 
below (Table IX). 

Table X shows the anesthetic agents used. From the standpoint of the 
operator, spinal anesthesia is ideal. In the elderly patient it is rarely contra- 
indicated. Lundy* and others have called attention to the greater sensitivity 
of the older patients to barbiturates. The limitation of action of the thoracic 
cage should be borne in mind, also the poor adaptability of the circulatory sys- 
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tem to certain stimulants or depressants. We have found 2.5 per cent Pentothal 
Sodium very satisfactory when given in small amounts and supplemented with 
other agents such as nitrous oxide and ether. This table indicates that many 
agents or combinations may be employed. Flagg’ stated some years ago that 
‘‘art is knowledge made efficient by skill.’’ That principle has been borne in 
mind when selecting the anesthetist to administer various mixtures of anes- 
thetic agents. 


TABLE VIII. PRINCIPAL OPERATIVE PROCEDURE 


NO. 
Manchester (Fothergill operation) and repair 20 
Vaginal hysterectomy, repair cystocele, perineorrhaphy, 

(including rectocele) 20 
Repair cystocele, rectocele, and perineorrhaphy 19 
Repair cystocele, urethroplasty, perineorrhaphy 8 
Vaginal hysterectomy, repair cystocele, urethroplasty, 

perineorrhaphy 5 
Colpocleisis (LeFort) with perineal repair 3 
Repair cystocele 3 
Interposition operation (Watkins) and repair 2 
Vaginal hysterectomy and repair of enterocele 2 
Perineorrhaphy and repair rectocele 2 
Excision Bartholin’s gland cyst 1 
Repair cystocele, dilatation and curettage, introduction 

of radium 1 
Colpocleisis (LeFort) without repair (virgin) 1 
Repair enterocele (large, protruding), perineorrhaphy 1 
Vulvectomy 1 
Perineotomy 1 

TABLE IX. INCIDENTAL OPERATIVE PROCEDURES 
NO. 
Conization of cervix 9 
Hemorrhoidectomy 7 
Cauterization of cervix 6 
Excision of cervical polyp 4 
Urethra: excision of papilloma (1), excision of caruncle (1), 

excision of polyp (1), dilatation of stricture (1) 4 
Amputation of cervix 2 
Exploration of abdomen for adherent fibroids 1 
Excision Bartholin’s gland cyst 1 

TABLE X. TYPES OF ANESTHESIA 

NO. 
Spinal 27 
Pentothal Sodium, cyclopropane 13 
Pentothal Sodium 8 
Nitrous oxide, ether 8 
Pentothal Sodium, nitrous oxide 7 
Cyclopropane, ether 5 
Spinal and Pentothal Sodium 5 
Cyclopropane 
Cyclopropane, nitrous oxide, Pentothal Sodium 3 
Pentothal Sodium, nitrous oxide, curare 2 
Spinal and nitrous oxide 2 
Local, procaine 1 per cent ] 
Pentothal Sodium, nitrous oxide, ether 1 
Ethylene 1 
Cyclopropane and curare 1 
Pentothal Sodium, ethylene, curare 1 
Pentothal Sodium, cyclopropane, ether 1 
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When operating upon the aged one should work as rapidly as is possible 


-with consistent good technique. Seventy-four operations were done in less 


than ninety minutes (Table XI). The prolonged lithotomy position has been 
found to invite more complications than prolonged anesthesia. 


TABLE XI. OPERATIVE TIME 


LESS THAN 1 HR. =| 1 HR.-1 HR. 30 MIN. | | HR., 30 MIN.-2 HRS. | 2 HRS.-MORE 
13 61 12 4 


Table XII shows the incidence of postoperative complications. Fever of 
undetermined origin was the most common and was thought to be due to low- 
grade infection or too much eatgut. The standard of morbidity was a tempera- 
ture of 99.4° F. for two or more days or 101° F.. for any one day, beyond the 
first forty-eight hours postoperatively. The prophylactic use of antibiotics or 
chemotherapy was not routine. 


TABLE XII. POSTOPERATIVE COMPLICATIONS 


NO. 
Normal 64 
Complications: 26 
Fever, cause undetermined, 99.4°-101° F. 
from 1 to 4 days 1 


Acute pelvic inflammation 

Acute cystitis 

Acute gastroenteritis 

Acute abdominal distention (afebrile) 
Thrombophlebitis, left leg 

Arterial thrombosis, both legs 

Acute cystitis; depressive psychosis 


Table XIII indicates that 44 patients, almost half, left the hospital within 
ten days; 87 in less than twenty days. The 3 remaining longer had thrombo- 
phlebitis, arterial thrombosis, and severe recurrent colitis, respectively. 


TABLE XIII. Hospirat Days (POSTOPERATIVE) 


1-10 | 11-20 | 21-30 l 31-40 | OVER 40 
44 43 1 1 1 


Table XIV shows the postoperative condition from the standpoint of ac- 
tivity. Of this group 73 are living, 17 dead. The 73 patients have lived a total 
of 332 years, an average of 5.8 years postoperatively. The shortest life was 
nine months, the longest twelve years. Of the 73 living, 68 can be classified as 
normally active for their age, while five, due to medical conditions, or infirmities 
of old age, are able only to care for themselves. The postoperative period in 
this group ranges from six months to twelve years. Of the entire group, 12 have 
had some recurrent symptoms, none of which have been severe or incapacitating. 
One patient had a partial recurrent prolapse following a LeF ort operation, one 
a moderately large cystocele, one a small cystocele. Four patients had recurrent 
cystitis, three had some recurrence of stress incontinence. Two patients de- 
veloped small enteroceles following vaginal hysterectomy. Many of these pa- 
tients are more active and doing more strenuous work than their friends and 
neighbors in the same age group. The relief of longstanding disturbing symp- 
toms seems to have given them a greater sense of security and renewed vigor. 
Their interest in life has been revived. It is interesting to note that many of 
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the poorest-risk patients have lived longest. The causes of death were mostly 
heart disease or cerebral hemorrhage. Two were killed by automobiles, one 
committed suicide. Three died of cancer of the stomach, bowel, and spinal cord, 
respectively. The remaining years of those who died were certainly made more 
useful and comfortable by correction of pelvic defects. 


TABLE XIV. POSTOPERATIVE CONDITION FROM STANDPOINT OF ACTIVITY 


| 60-64 | 65-69 | 70-74 | 75-79 | 80-87 | TOTAL 


Normal activity 41 19 9 2 - 71 
Active and without discomfort 2 3 5 3 - 13 
Able to care for self only - - 1 2 3 6 

43 22 15 7 3 90 


Complete follow-up on these patients was carried out by examinations at 
regular intervals, communication with the family physician, or questionnaire 
to the patient herself. The primary objective was to evaluate the surgical re- 
sult in general as related to relief of discomfort and restoration to normal ac- 
tivity in this age group. 

Summary 


1. Ninety women past age 60 years had various types of vaginal surgery 
performed by a single surgeon. 

2. Many had serious medical conditions which were outweighed by dis- 
abling pelvie disorders. 

3. Eighty-four were restored to normal activity. Six were able only to 
care for themselves. 

4. There was no operative mortality. 

5. Subsequent pelvic complaints were not disabling. 

6. The importance of vaginal surgery as a phase of geriatric care is empha- 
sized. 
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Discussion 


DR. F. 8S. WETHERELL, Syracuse, N. Y.—The entire work of Dr. Payne has left me 
with one main thought, that not too often perhaps, in the past, would we attempt to do 
anything for the extremely old lady, bedridden and, in the 3 cases which he presented 
to us, senile; we would pass them up. I myself would do so for fear that my colleagues 
in the hospital would say that I was out looking for work. Now Dr. Payne has made it 
possible for me to say to them that we have a good record of rehabilitation in such cases. 

It seems like a large group, but you will note that Dr. Payne said that his longest 
follow-up was for 12 years, which gives him an average of 8 cases a year. He told me 
yesterday, however, that the number now coming in is increasing by reason of reference 
of patients who tell others what life is worth to them now that they have been relieved 
of pain by Payne. 
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I would like to step out of this age group for a time and into what is called the 
dangerous age for men, which also includes women past the age of 40 years, who despite 
good obstetric care are still not what they were befure they had their babies. That group 
is fairly large, at least it is in Central New York State. We do see a great many marital 
relationships which are unpleasant from a standpoint which I don’t like to mention for 
fear of being taken for a pornographer. Yet there is that group, from 45 to 50 years on, 
which certainly would not be hurt by a few stitches. 

Dr. Payne did speak of the length of time of operation. It takes a great deal more 
than temerity to speak of length of time of operation. Certainly, I have always been an 
advocate (and much to my colleague’s consternation sometimes) of getting the patient 
off the table as rapidly as possible consistent with good operative technique. Ninety 
minutes is not a short time as far as I am concerned. If in many of these cases you want 
to shorten operation time you can order two pairs of Pryor clamps from an English firm 
which makes them for Dr. James Kennedy, do a Joseph Price vaginal hysterectomy, and 
get these patients off the table in a few minutes. 


DR. L. E. PHANEUF, Boston, Mass.—I am tremendously interested in the evolution 
of vaginal reconstructive surgery. Previous to 1888, amputation of the cervix, anterior 
colporrhaphy, and posterior colporrhaphy had been done as separate operations. Originally 
colporrhaphy was performed in order that a pessary might be inserted and remain in situ. 
In 1888 a group of pelvic surgeons at the University of Berlin, and A. Donald, of Man- 
chester, England, working quite independently, began to combine amputation of the cervix, 
anterior colporrhaphy, and posterior colporrhaphy as an operative entity. With the com- 
bination of the three it was found that the vagina was narrowed to the point that a 
pessary could not be inserted and that the patient was cured. Some years later, W. E. 
Fothergill, of Manchester England, modified the operation by doing a wide triangular 
denudation of the anterior vaginal wall with the apex of the triangle below the urinary 
meatus, and the base above the cervix, permitting the stronger approximation of the 
cardinal ligaments. In 1933, W. Fletcher Shaw of Manchester read a paper on the Man- 
chester operation before the American Gynecological Society, and popularized this opera- 
tion in America. In 1898, Watkins began to do his interposition operation which was 
quite popular during the first two decades of this century. It now has been almost en- 
tirely abandoned. Dr. Payne has used it occasionally, as I have. To cure a cystocele in 
old women, when the uterus is atrophied, the interposition operation may be used pro- 
vided the uterine cornu of each side is fixed to the firm tissues over the upper angle of 
the incision. There is practically no loss of life with this operation. 

According to Ricci, vaginal hysterectomy for prolapse was first done by Samuel 
Choppin of New Orleans on Jan. 12, 1861, but the credit of introducing it as one of the 
standard operations in the management of this condition should go to Charles H. Mayo. 
I have been impressed by the large number of procedures which Dr. Payne employed. 
In my view, this shows the careful study of patients, the choice of the best method for 
a given patient, and the avoidance of trying to treat all patients by one method which 
the operator happens to like. Dr. Payne mentioned studies by the urologist. I believe 
that all women operated upon for prolapse should have the benefit of such studies. One 
should make sure of the position and condition of the ureters, the presence or absence 
of infection in the urinary tract, and that the patient is put in the best possible con- 
dition before operation. A hernia of the cul-de-sac of Douglas, commonly known as an 
enterocele, should not be overlooked. This condition should be treated by resection of 
the hernial sac and approximation of the uterosacral ligaments, which prevent recurrence 
in many cases. Dr. Payne has emphasized recurrence after vaginal hysterectomy, but it 
will occur less frequently if an existing enterocele is recognized and overcome. 


DR. EMIL NOVAK, Baltimore, Md.—The only comment I wish to make, other than 
my general approval of the author’s efforts at rehabilitative geriatric gynecologic surgery, 
is to express my surprise that no mention has been made either by the author or the dis- 
cussers of the frequent applicability and advantage of local anesthesia in many of these 
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old patients. Such procedures as vaginal hysterectomy associated with extreme prolapse 
are surprisingly easy under local anesthesia, often preceded by morphine and scopolamine. 
The only complaint of the patient is likely to be of the cramping or pressure of the limbs 
from the leg holder. Dr. Payne has been very fortunate thus far, but it is difficult to 
believe that an occasional mishap will not occur from inhalation or spinal anesthesia in 
any large group of old women, and perhaps Dr. Payne has already used up a good deal of 
his luck in this respect. 


DR. PAYNE (Closing).—The surgical management of elderly patients increases our 
responsibility because of the frequency of cardiovascular and genitourinary diseases. As 
suggested by Dr. Phaneuf, cooperation of the internist and the urologist with the gynecolo- 
gist is essential to proper evaluation of operative risks. I appreciate Dr. Phaneuf’s con- 
tribution to the historical facts concerning vaginal operative procedures. 

Dr. Ross mentioned the common practice of some physicians using pessaries in the 
treatment of prolapse of the uterus. We use the pessary as a palliative procedure in the 
aged, debilitated patient who is a poor risk for any type of surgery. 

Dr. Novak brought up the question of local anesthesia. I admire those surgeons 
who can use it successfully. I have felt that it is easier on both the patient and the 
operator to use either spinal or general, whichever is best suited to the individual case. 
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STUDIES IN THE CHOLINESTERASE-HORMONE RELATIONSHIP* 
ALLAN C. Barnes, M.D., AND JoHN W. Epperson, M.D., CoLumMBus, OHIO 


(From the Department of Gynecology and Obstetrics, the Ohio State University 
College of Medicine) 


N 1930 Englehart and Loewi' and Matthes? independently demonstrated that 
the destruction of the body’s acetylcholine was effected by an enzyme. Sted- 
man, Stedman, and Easson* concentrated this substance for the first time in 
1932 and proposed the name cholinesterase. Studies of this enzyme during the 
succeeding years*® have produced results of considerable variance and con- 
tradiction. 

In 1943 Mendel and his co-workers discovered that the enzyme being meas- 
ured in the serum was actually an enzyme system, composed of a specific as 
well as a nonspecific fraction.’” "12 While each of these enzymes will hydro- 
lize acetylcholine, only the specific is effective against mecholyl, and only the 
nonspecific effective against benzoylcholine. This demonstration of two simi- 
lar but different enzymes tended to invalidate much of the previous investiga- 
tion, which had measured only the total cholinesterase level, and, unfortu- 
nately, not all later studies have taken this distinction into account.*® 

Armed with the ability to separate these fractions of cholinesterase, how- 
ever, many recent investigators have turned their attention to the hormone- 
enzyme relationship.’* Although both specific and nonspecific cholinesterase 
are present in both sexes,’® a distinct difference has been noted’” '* in the lab- 
oratory animal between the mature female and the mature male. Sawyer and 
Everett’® 7° have confirmed this apparent hormone-esterase relationship, and 
by a series of convincing experiments have indicated that in the rat the non- 
specific or pseudocholinesterase fraction is responsible for these differences. 
They have further indicated that, regardless of the total level of enzyme, the 
nonspecific in its various levels parallels that of estrogen, but is independent 
of progesterone. Castration of females causes the level of nonspecific cholin- 
esterase to approach that of the male, while estrogen administration to cas- 
trated male rats resulted in an elevation of the nonspecific cholinesterase. 
Progesterone administration to castrated rats had no effect on the enzyme, 
and did not modify the estrogen-esterase results. During gestation values 
progressively increased for both estrogen and pseudo- or nonspecific cholin- 
esterase. 

The present study was undertaken primarily to determine whether or not | 
these results could be confirmed in the human being. That such a confirmation 
of an estrogen-cholinesterase relationship in the human being is no mere 
academic exercise is indicated by the established importance of the metabolism 
of choline and its esters in obstetrics and gynecology. The syncytial manufac- 


*Read, by invitation, at the Sixty-second Annual Meeting of the American Association of 
Obstetricians, Gynecologists and Abdominal Surgeons, Hot Springs, Va., Sept. 6, 7, and &, 1951. 
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ture of acetylcholine?! and its placental storage?? have long been known; the 
oxytocie impact of choline has been demonstrated?* ** and it has been postu- 
lated as the initiator?® 2° of labor. Necheles and Neuwelt?’? have indicated a 
physiologic antagonism between pitressin and acetylcholine, while Reynolds 
has shown that the injection of estrin caused an increased concentration of 
acetylcholine in the uterus.22 Woodbury and associates*® indicate a higher 
cholinesterase activity in placentas from patients with the toxemias of preg- 
naney, and Hofbauer*® has made the metabolism of cholinesterase the founda- 
tion for his theory of the eclamptogenic toxemias. Should it be possible, using 
the techniques for separating the fractions of this enzyme system, to demon- 
strate a definite relationship between the metabolism of estrogen and the non- 
specific cholinesterase level, not only would another link be added to our under- 
standing of much reproductive physiology but also a simplified method might 
be made available to determine estrogen levels indirectly. 


Method 


Sawyer’s*! modification of Glick’s*? microtitrimetric method has been em- 
ployed in these studies. Twenty e.c. of venous blood were allowed to clot and, 
after the serum was centrifuged, pipetted off. Eight-tenths ¢.c. of serum was 
incubated at 37.5° C. against each substrate, and a control flask without sub- 
strate incubated with each determination. Three substrates were used: acetyl- 
choline bromide (abbreviated A.C.H. in the tables) to determine total esterase 
present; acetyl-beta-methyl choline chloride (abbreviated M.C.H.) to deter- 
mine specific or true cholinesterase present; and benzoylcholine chloride (ab- 
breviated B.C.H.) to determine a nonspecific or pseudocholinesterase present. 
All substrates were used at 0.0442 Molar concentration’® 1+ ** and Veronal 
buffer was employed to maintain the reaction at pH of 7.7 to 7.8. 

The digestion process was stopped by the addition of an excess of eserine 
to each flask. Eighteen c.c. of 0.05 hydrochloric acid were added to each flask, 
and the mixtures, both control and unknowns, were titrated with 0.1 N sodium 
hydroxide to a common end point. The difference in the amount of sodium hy- 
droxide used for the digestion reactions and the control flask represents the 
amount of acid liberated by the enzymatic cleavage of the substrate, and is a 
quantitative expression of enzyme activity. In the tables this is expressed 
as the number of cubie centimeters of sodium hydroxide per 10 ¢.c. of patient 
serum. 

Tissue extracts were obtained by macerating either uterus or placenta in 
a Waring Blender for three minutes with 30 per cent aqueous glycerine in the 
proportion of 2 ¢.c. glycerine per 1 gram of tissue. The mixture was gently 
agitated for 24 hours and filtered. The filtrate was then examined exactly as 
if it had been serum. 


Subjects 


Base-line determinations were made on 17 healthy men between the ages 
of 24 and 32 years, and on 10 healthy postmenopausal women. Twenty deter- 
minations were performed on 4 men who were receiving stilbestrol therapy and 
50 determinations were carried out in 22 normal women between the ages of 
18 and 38 years. Seventeen of these were followed through two or more 
periods in an attempt to establish a menstrual-enzyme relationship. Two of the 
women in this group became pregnant during the course of the study. One 
aborted, and further esterase studies were made following the resumption of 
her menses; the other had an enzyme determination repeated at the seventh 
week of pregnancy for comparison with the base-line study. 
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Seventy-five esterase determinations were performed on 30 normal healthy 
pregnant women at varying intervals in their pregnancies. Eleven women had 
serum esterase determinations made within five minutes of completing the 
second stage of labor. Fourteen esterase levels were determined on 6 women 
with the diagnosis of pre-eclamptic toxemia of pregnancy; 5 of these also had 
determinations made within five minutes of completing the second stage of 
labor. In the puerperium, studies were made at 48 hours post partum, 72 
hours, at the six-week interval, and at 12 weeks. 

Tissue extracts were made from 23 placentas and levels determined. Four 
of these were from patients with the diagnosis of pre-eclamptic toxemia. Tis- 
sue extracts were also made from eight uteri. Four of these uterine specimens 
were obtained from pregnant uteri, and four from uteri being removed for 
benign uterine disease. 

Results 


It is neither feasible nor necessary to record in detail the 837 determina- 
tions carried out in the course of this study. For each group of subjects the 
range, the median, and the average were determined, and all the data sub- 
mitted to statistical survey. In general the range of determinations for any 
single group was consistent enough that the average value is representative 
for any single enzyme fraction. 

Table I indicates, in cubic centimeters of 0.1 sodium hydroxide per 10 c.c. 
of serum, the levels found for each of these enzymes in men, postmenopausal 
women, and women during the menstruating years. It can be seen that, aside 
from an equivocal elevation in the acetyl-beta-methyl choline hydrolyzing 
enzyme in the group of menstruating women, these values are essentially the 
same. This fails to confirm the observation made in the laboratory animal of 
marked differences between the sexes. It is also true that on plotting out the 
determinations in the young women against the day in the menstrual cycle, 
no menstrual variation was observed, and the women followed through two 
eycles maintained a constant level without respect to their hormonal shifts. 


TABLE J 
NO. 
SUBJECTS DETERMINATIONS A.C.H,* M.C.H.t B.C.H. 
Men 17 21.25 2.5 15.0 
Postmenopausal women 10 25.0 3.75 12.5 
Menstruating women 50 25.0 5.0 13.75 


*A.C.H. = acetylcholine bromide, hydrolyzing enzyme. 
+M.C.H. = acetyl-beta-methyl choline chloride, hydrolyzing enzyme. 
tB.C.H. = benzoylcholine chloride, hydrolyzing enzyme. 


In Table II are recorded the values for pregnancy and delivery. While 
the traditionally measured acetyl-choline hydrolyzing enzyme (A.C.H.) shows 
a slight drop from the standards revealed in Table I, this change is one that is 
perfectly compatible with the dilution of the blood in the hydremia of preg- 
nancy. The benzoylcholine hydrolyzing fraction (B.C.H.) however, shows a 
considerably greater drop, and tends to be about half of the nonpregnant 
levels. This would confirm Sawyer’s observations that the principal differ- 
ences, where they exist, lie in this fraction, and would indicate that further 
studies of this enzyme in obstetric conditions should stress the B.C.H. fraction, 
or nonspecific, pseudoesterase. Arranging the results either by weeks of preg- 
nancy, or grouping them in their respective trimesters failed to indicate any 
correlation between the duration of gestation and the levels of enzyme deter- 
mined. 

Determinations in the two patients who became pregnant during this study 
are summarized in Table III. The changes revealed are compatible with those 
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TABLE II 
NO. 
SUBJECTS DETERMINATIONS A.C.H.* M.C.H. t+ B.C.H.} 
Pregnancy 75 18.75 3.75 6.25 
Delivery 11 20.0 2.5 8.75 


*A.C.H. = acetylcholine bromide. 
7M.C.H. = acetyl-beta-methyl choline chloride. 
tB.C.E. = benzoylcholine chloride. 


observed in the averages of the larger groups, viz., a drop in all fractions with 
the most marked and statistically most significant drop oceurring in the pseudo- 
cholinesterase (B.C.H.) fraction. Likewise, the group of four men on stilbestrol 
medication showed, after 11 days of treatment with a declining dosage from 
5 mg. to 1 mg. a day, no change in either the total or the specific cholinesterase 
level and only a slight drop (from an average of 16.25 to 11.25) in the non- 
specific fraction of the enzyme. 


TABLE IIT 
A.C.H.* M.C.H.t B.C.H.t 
Patient I.— 
Nonpregnant 27.5 75 27.5 
7 weeks pregnant 21.25 2.5 5.0 
Patient 
Nonpregnant 27.5 2.5 11.25 
2 weeks pregnant 11.5 25.0 3.75 
Resumption of menses 23.75 6.25 7.5 
*A.C.H. = acetylcholine bromide. 


+M.C.H. = acetyl-beta-methyl choline chloride. 
tB.C.H. = benzoylcholine chloride. 


These results, in other words, completely fail to confirm in the human be- 
ing the observations of Sawyer and Everett in the rat that there is a parallel- 
ism between the estrogen level and the level of nonspecific esterase. Indeed, 
the converse is apparently the case, since both in pregnancy and in the estro- 
gen-medicated males the B.C.H. fraction has shown a downward trend. They 
do confirm, however, the fact that this particular fraction is the one responsible 
for most of the sex differences observed. 

Table IV indicates the findings in the eclamptogenic toxemias. The num- 
ber of patients studied was not sufficient to warrant convineing and long-range 
conclusions, but it is of interest to note that the sharpest differences occurred 
in the two patients in whom it was possible to obtain blood specimens prior to 
any therapy whatever. The remainder of the group were under inpatient or 
ambulatory therapy at the time blood was drawn, and it is entirely possible 
that the program of hydration, a sodium-poor diet, and ammonium chloride is 
reflected in these levels. If these findings could be confirmed in a larger group, 
they might indicate a toxemia-enzyme relationship, but without implying an 
etiological connection. 

The tissue levels obtained showed no difference between the pregnant and 
nonpregnant uteri studied. Likewise the placentas, both from normal and 


TABLE LV 
NO. 
DETERMINATIONS A.C.H.* M.C.H.t B.C.H.t 
Toxemia,— 

Mild or under treatment 12 21.5 3.8 10.0 
Severe and untreated 2 9.0 1.25 4.0 
All 14 20.0 asta 8.75 
*A.C.H. acetylcholine bromide. 


+M.C.H. = acetyl-beta-methyl choline chloride. 
tB.C.H. = benzoylcholine chloride. 
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toxemic pregnancies, showed quite similar levels (Table V) with but a slight 
tendency for the acetylcholine fraction to increase in the toxemic placentas. 
In this connection two comments are pertinent: At the time the placentas 
could be obtained, all the toxemic women in this group had been under success- 
ful therapy, and the results may therefore be to an extent at least a reflection 
of their treatment. In addition, the writers are not convinced that there is ade- 
quate proof at present that the enzymes extracted from tissue are in all re- 
spects identical with those measured in serum, and do not feel that comparisons 
between serum levels and tissue levels are justified. 


TABLE V 


NO. 


DETERMINATIONS A.C.H.* M.C.H.t B.C.H.$ 
Normal term placenta 18 2.5 10.0 2.5 
Toxemia placenta 4 3.75 8.0 2.0 
Nonpregnant uteri + 4.0 1.25 1.25 
Pregnant uteri 4 2.5 2.0 1.25 


*A.C.H. acetylcholine bromide. 
7M.C.H. acetyl-beta-methyl choline chloride. 
= benzoylckoline chloride. 


In the puerperium, the return to normal nonpregnant levels occurs some- 
time between the third day and the sixth week. Up to 72 hours postpartum, 
the values for all fractions of the enzyme remained at the levels observed dur- 

’ ing pregnancy. At 6 and 12 weeks, the B.C.H. had more than doubled to its 
normal nonpregnant base line, and the A.C.H. had likewise risen slightly. 


These changes were not influenced by whether or not the woman nursed her 
baby. 


Summary and Conclusions 


The technique of separating the cholinesterase fractions has been applied 
to a study of this enzyme in women, in an effort to confirm, if possible, the 
observations of a hormone-esterase relationship observed in the laboratory ani- 
mal. These studies have indicated that: 

1. There is no significant difference between men, postmenopausal women, 
and menstruating women in the average level of total, specific, or nonspecific 
cholinesterase found. 

2. No eycling of the esterase levels could be demonstrated during the 

menstrual cycle. Estrogen-treated men show a small drop in the nonspecific 
cholinesterase level, with no change in the other fractions of the system. 

3. During pregnancy there is a marked drop in the level of the nonspecific 
or pseudoesterase level, but the changes observed in other fractions could be 
accounted for by the hydremia of pregnancy. No fluctuations of level of any 
of the enzymes was found during the different weeks of pregnancy. 

4. The toxemie patient apparently has a somewhat lower serum level of 
esterase but slightly higher placental level than the nontoxemic patient. 

5. The puerperal return to nonpregnant levels is not immediate but is 
completed within the first six weeks. 

6. The enzyme fraction which hydrolyzes benzoylcholine is the one most 
responsive to endocrine changes, but does not in the human being demonstrate 
a parallelism with the estrogen levels. 


The writers wish to express their appreciation to Mrs, Allissa Rappaport for her tech- 
nical assistance, 
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Discussion 


DR. NICHOLSON J. EASTMAN, Baltimore, Md.—The cholinesterase problem is some- 
thing as follows, as I understand it. When an impulse travels along a nerve to some organ, 
to a muscle fiber or gland, it brings about a response in that organ through the liberation 
of a chemical substance which acts as a major local exciting agent. To cite a classic 
example, Otto Loewi, in the early twenties, stimulated the vagus nerve of a perfused frog 
heart and allowed the perfusion fluid to come in contact with a second frog heart as a test 
object. He found that a substance was liberated*from the first frog heart which slowed the 
rate of the second. Many other investigations established the fact that a chemical mediator 
was instrumental in the transmission of excitation not only to the heart but also to other 
parasympathetically innervated organs. Still other studies demonstrated that this particular 
substance, or ‘‘neurohormone’’ was acetylcholine. Thus was developed the theory of the 
‘‘chemical transmission of nerve impulse’’ or ‘‘neurohumoralism.’’ 

The great importance of acetylcholine in normal physiology and in pathological physiol- 
ogy, may be recalled from the following quotation from Reid Hunt, ‘‘I think it safe to 
say that it (acetylcholine) is the most powerful substance known. It is one hundred thou- 
sand times more active than choline, and hundreds of times more active than nitroglycerin; 
it is a hundred times more active in causing a fall of blood pressure than is adrenalin in 
causing a rise.’’ 

The possible relationship between acetylcholine and various phenomena of pregnancy 
and labor has been the subject of speculation for many years. Thus, in the early thirties, 
one of my associates in Peking, China, Dr. Amos Wang, was certain that acetylcholine, 
which has an oxytocic effect on the human pregnant uterus, is responsible for the initiation 
of uterine contractions in labor and, by the same token, that its absence or dearth is the 
cause of uterine inertia. He thought he was able to document his contentions by showing 
that the acetylcholine concentration of the placenta was high in active labor but low 
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when the placenta was obtained at cesarean section and no labor had taken place. On this 
basis, we actually treated a number of cases of uterine inertia in those days with acetyl- 
choline but without any very dramatic results. It has been thought also that the vasodilat- 
ing effect which estrogen exerts on vessels may be an acetylcholine action, but Dr. Barnes’ 
findings tend to disprove this hypothesis. 

In view of the extreme potency of acetylcholine, it is understandable that Nature has 
arranged for its rapid destruction in the body through a process of hydrolysis by the 
. enzyme, cholinesterase. Since this enzyme can be measured in the blood, as Dr. Barnes has 
shown, it has been construed as an inverse measure of the activity of this powerful sub- 
stance, acetylcholine; that is, the more of the enzyme found, the less the activity of acetyl- 
choline and vice versa. 

As Dr. Barnes relates in his paper, several intriguing hypotheses of obstetrical im- 
port have been built up on this relationship but none of them has been free from incon- 
sistencies and contradictions. It is the purpose of the essayist’s paper to show that the 
principal reason for these discrepancies lies in the fact that there are two cholinesterases, 
one specific for acetylcholine, the other nonspecific. The former, specific esterase, shows no 
change in pregnancy and since it is this esterase alone which accomplishes most of the 
acetylcholine hydrolysis in sympathetic nerve trunks, these previous hypotheses, based on 
changes in the concentration of total serum cholinesterase in pregnancy, become at once 
invalidated. 

In regard to the nonspecific esterase, Dr. Barnes shows a significant diminution of 
this substance in pregnancy. However, since this esterase is not materially concerned in 
the neurohormone function, this decrease in nonspecific esterase is presumably not related 
to the activity of acetylcholine. Very possibly it is an alteration of substantial significance 
but the essayist is properly cautious in refraining from any suggestion as to its meaning. 


DR. ERNEST W. PAGE, Berkeley, Calif.—One of the great unsolved problems related 
to gynecology is the mechanism of hormone action. How does a steroid exert its influence 
upon a target organ? Does it act upon the cellular membrane to alter its permeability, or 
might it enter the cell and become something like the prosthetic group of an enzyme mole- 
cule? Until we know the answer, gynecologic endocrinology may remain more of an art 
than a science. 

Certain it is, however, that hormones and enzymes are closely interrelated in some 
way. After a review of this subject recently with respect to the human endometrium, it 
became apparent that there are at least four patterns of cyclic biochemical changes. First, 
there are enzymes, such as beta-glucuronidase, which increase their concentrations under 
the influence of estrogens. Second, there are certain proteases which reach a high con- 
centration only after estrogen withdrawal. Third, there are materials such as fat and 
glycogen which appear in large quantities in the endometrium only under the influence of 
progesterone. Fourth are some substances, notably alkaline phosphatase, which are stimu- 
lated by estrogen but depressed by progesterone. 

Perhaps Dr. Barnes has presented us now with a fifth pattern, an inhibition of enzyme 
concentration by estrogens. Gradually, as these types of investigations are continued, there 
may unfold a better understanding of how hormones exert their action in the body. One 
might think that these are problems which should be delegated entirely to the biochemists; 
but in dealing with many problems concerned with human reproduction, the gynecologist 
has led the way in the past and must continue to do so in the future. 


DR. BARNES (Closing).—I should like to inject one practical word of warning con- 
cerning the therapeutic use of the choline products in toxemic patients. 

Choline itself is without effect because it is destroyed about as rapidly as it can be 
administered. Acetyl-beta-methyl choline, when administered to the toxemic patient, does 
produce a definite drop in blood pressure, but it is not without its very definite dangers. 
The patient has substernal pain, perspires, grows pale, and has involuntary contractions 
of the bowel and bladder. Many of these symptoms are shared by the one who is admin- 
istering the drug and it is definitely an experimental, not a therapeutic, procedure. Fur- 
ther work must be done in this area before we can delineate completely the humoral in- 
fluence in the toxemic hypertension, 
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PROLONGED LABOR* 
H. Starr, M.D., F.A.C.S., Loursviue, Ky. 


(From the University of Louisville School of Medicine and the Louisville General Hospital) 


HE prolonged labor ease is a matter of major concern in the care of obstetrical 

patients. Because of its very nature, and the time involved, it not only 
affects the accoucheur, but is a source of anxiety to the patient and her family. 
The diagnosis is an arbitrary one which has been accepted by various authors 
as labor whose duration may be from twenty-four to thirty-six hours. Because 
of the difference in interpretation, comparison of reports is inconclusive. In 
our study, we have accepted twenty-four hours or longer as the criterion of 
prolonged labor. Patients in labor for this length of time are subject to de- 
hydration and changes in body chemistry, and certainly a labor of this length 
taxes all involved—the patient, her family, and the physician. 

The diagnosis of labor itself is not always easy. Painful uterine contrac- 
tions with cervical change make for the diagnosis of labor. If, however, painful 
contractions continue without cervical change for a period of time and later 
effacement and dilatation occur without an interval quiesent period, we agree 
with Schmitz! that psychologically labor has been present the entire time, so 
that we accept labor as beginning with the onset of pains. If a quiescent period 
has occurred, we note the onset of labor as the time when contractions are 
re-established and effacement or dilatation begins. 


Etiology 


The causes of prolonged labor have been ascribed to various conditions, 
uterine inertia, cervical dystocia, positional dystocia, cephalopelvie dispropor- 
tion, tumors blocking the birth canal, overdistention of the uterus, contraction 
ring. Most authors, and we agree with this opinion, attribute the vast majority 
of cases to uterine inertia, usually the primary type. The above-mentioned 
conditions undoubtedly increase the length of labor, but not to the extent to 
be classified as prolonged labor. They are always complications of the first 
stage and are usually recognized and dealt with before labor is prolonged, 
according to our definition. After complete dilatation with no progress within 
a reasonable time, it is possible to terminate the labor and the complications 
of the second stage are not truly reflected in the study of a series of prolonged 
labors. 


Material 
The material for this study consists of the patients delivered at the Louis- 


ville General Hospital from Jan. 1, 1946, through Dec. 31, 1949. All these 
cases were managed by the resident staff with various attending men acting as 


*Presented at the Sixty-second Annual Meeting of the American Association of Obstetri- 
cians, Gynecologists and Abdominal Surgeons, Hot Springs, Va., Sept, 6, 7, and 8, 1951. 


333 


‘ 

‘ 

>, 
4 


. J. Obst. 
334 Dist, & 


consultants. The great majority of the patients attended the prenatal clinic, 
but a certain number were admitted in labor without previous obstetrical care. 
Several patients were transferred to the hospital after having been attended 
by physicians on the outside, when it was obvious that severe dystocia was 
present. 


TABLE I. INCIDENCE OF PROLONGED LABOR 


NO. NO. PROLONGED % 
HOURS SERIES CASES LABOR CASES 


30 O’Dell et al.12 15,824 422 2.7 
Iowa Univ. Hosp. 

24 Schmitz et al.17 11,646 363 3.2 
Lewis Memorial Maternity Hosp. 

25 Winterringer25 10,042 211 2.1 
U. of Maryland Hosp. 

30 Bradford et al.1 2,634 85 3.3 
Private 

25 Huber? 15,525 6.3 
Chicago Lying-in 

36 Cosgrove’ 8,446 5.9 
Margaret Hague Maternity Hosp. 

24 Williams23 6,000 4.7 
Philadelphia 

24 Louisville Gen. Hosp. 7,989 404 5.0 


During the period of study there were 7,989 deliveries and 404 cases of 
prolonged labor, an incidence of 5 per cent. Table I shows the incidence of 
prolonged labor in previously reported series of cases. As before mentioned, 
different criteria for the diagnosis make these figures inconclusive for com- 


parison. 


TABLE II. LENGTH oF LABOR 


HOURS CASES _ PER CENT 


24-29 285 70.5 
30-39 68 17. 
40-49 28 7. 
Over 60 


Total 404 100 


Table II shows the length of labor in hours. If we had used thirty hours 
for our criterion instead of twenty-four, obviously our incidence would have 
been materially reduced. 


TABLE III. DURATION oF PREGNANCY BY HISTORY 


WEEKS NO. CASES PER CENT 
32-35 2.5 
36-39 
40 
Over 40 
Unknown 


Total 


Table III gives the duration of pregnancy by history. The weeks of ges- 
tation for the prolonged labor groups correspond roughly to our general clinic 
incidence of pregnancy duration. 
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TABLE IV. AGE OF PATIENTS 


AGE (YEARS ) NO. CASES PER CENT 


Under 15 
15-19 
20-24 
25-29 
Over 35 
Total 


The age of the patients is much lower on the average than is seen in private 
practice, but the prolonged labor cases correspond to the general clinic cases. 
The marital status is noted because, as will be discussed later, we believe that 
there is a definite correlation between long labor and mental and physical 
relaxation. Obviously unmarried mothers are likely to have more emotional 
problems than their married sisters. 


TABLE V. MARITAL STATUS 


NO. CASES PER CENT 


Unmarried 229 
Married 
Not stated 18 


Total 404 


The cases are divided between primiparas and multiparas. Although pro- 
longed labors predominate in the primipara, multiparity itself is no assurance 
that increased duration of labor will not oceur. 


TABLE VI. PARITY 


NO. CASES PER CENT 


Primiparas 328 80 
Multiparas 76 20 


Total 404 100 


Management 


The cases were managed in general according to the accepted standards 
of modern obstetrics. Attention was paid to relief of pain, usually with 
Demerol and scopolamine, and occasionally with barbiturates. In the pro- 
longed cases hydration and nutrition were stressed. The progress of the 
labors was followed by abdominal and rectal examinations. In my opinion 
not enough vaginal examinations were made in patients who did not progress 
as expected. Perhaps more frequent vaginal examinations would have re- 
vealed lack of progress, and more often the labors might have been shortened 
by stimulation with Pitocin, or by rupture of the membranes at the appro- 
priate time. Antibiotics, e.g., penicillin, were generally administered prophy- 
lactically after twenty-four hours of ruptured membranes, and to patients 
in labor over twenty-four hours. This was also the policy with patients 
admitted with infection present. The resident staff was on call alternate 
nights and this fact may have played some part in the failure at times to 
evaluate and treat these patients as effectively as they might have been treated. 
_ . Table VII shows the methods of delivery in the various cases. Cervical 
incision was performed in 16 cases. Various authors disagree as to its efficacy, 
some using it comparatively often,’ '® and others practically not at all.* 1° 
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; Sealp traction was used in nine cases, and was a most valuable procedure 
in properly selected cases—with the head at the spines or below, a rim of 
cervix remaining, and definite inertia present. Irequently the added stimulus 
of the sealp traction overcame the inertia and permitted an uncomplicated 
delivery. In no instance was permanent injury caused by this procedure and 
the only complication was in one case in which infection occurred and a small 
portion of tissue sloughed. 


TABLE VII. METHOD oF DELIVERY 


NO. CASES PER CENT 


Spontaneous 73 18 
Forceps without rotation 242 60 
Forceps with rotation 72 18 
Podalic version and breech extraction 5 iL 
Cesarean section 12 3 


Total 404 


Results 


There were no maternal deaths in the 404 cases studied. The maternal 
morbidity according to the accepted classification was 18 per cent, compared 
to the general clinic incidence of 2.4 per cent. Tour mothers had major 
complications; (1) postpartum sciatic-nerve palsy due to compression; (2) 

‘s laceration of cervix which was repaired primarily and sloughed on the fourth 

day; (3) kidney damage following transfusion reaction; and (4) pulmonary 

embolism and severe renal insufficiency. 


TABLE VIII. 


LENGTH OF LABOR (HOURS) NO. CASES FETAL DEATH PER CENT 


24-29 285 16 5.6 
30 or more 119 14 12. 

All prolonged labor 404 30 7.4 
All eases 7,989 241 


The fetal mortality is noted in Table VIII. It is seen that the fetal 
mortality in cases of labor of thirty hours or longer was twice that in those 
under thirty hours. It is our impression, however, that the increase in mater- 
nal morbidity and fetal mortality is dependent not so much on the hours of 
labor as upon the general condition of the patient during labor, and the 
avoidance of major operative procedures for delivery. 


Comment 


It is apparent from the review of our series and those of others that 
prolonged labor increases maternal morbidity and fetal mortality.. In addi- 
tion, it is a source of constant apprehension on the part of the patient, her 
family, and the physician. After the review of these cases and a study of 
the literature, we reviewed our private cases during the same period of time. 
These were all managed personally antenatally, and during labor and delivery 
by my associate and myself. During this period of time we delivered 1,616 
patients and, of these, only 13, or 0.8 per cent were in labor twenty-four hours 
or longer. Admittedly this is a small series but it reflects a definite contrast 
to the clinie group. None of these 13 patients was morbid and all the babies 
were in good condition. Furthermore, in only three cases were major opera- 
tive procedures carried out—two by cervical incisions followed by easy low 
forceps. and one in which a difficult forceps rotation was performed. In none 
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of our prolonged labor cases was delivery by cesarean section. The cesarean 
incidence for our private series was 4.2 per cent. These included consultation 
cases and repeat sections. In the potential case of prolonged labor, the patient 
was not submitted to abdominal delivery in order to avoid prolongation. It 
is true, however, that in patients on whom sections were performed, we con- 
sidered a period shorter than twenty-four hours ample time to make a decision 
as to whether laparotomy was indicated. Four of our prolonged labor patients 
were multiparas, nine were primiparas. One patient was delivered on two 
occasions during this period and her labors were of twenty-four hours’ 
duration on the first occasion and thirty-four the second. 

_ This study of our private cases bore out our impression that much can 
be done to prevent a great number of cases of prolonged labor. Read*® '* 
in his books stresses the psychological factor and in the latest edition of 
DeLee-Greenhill,* Principles and Practice of Obstetrics, a complete chapter is 
devoted to the psychology of the pregnant woman. Others* ?’ have stressed 
this aspect but very little has been written concerning its application in the 
prevention of prolonged labor. Tompkins”! in his discussion of O’Dell’s paper 
emphasized the idea of prevention. 

During the prenatal period, beginning with the first visit, the patient 
should be conversed with and have the entire management of her pregnancy 
and labor outlined. This must not be done by referring her to a nurse 
assistant or to a book on the subject. All her questions must be answered 
and her fears discussed and minimized. During subsequent visits, care must 
be taken to refute various doubts and phobias. As pregnancy advances and 
questions concerning labor, delivery, and anesthesia arise, they should be 
answered directly and truthfully. If the cervix is uneffaced and closed as 
term is approached—and we determine this by vaginal examination in the 
office—we explain that labor may be delayed, and also that when it occurs 
it my be prolonged. When the pains begin, if the cervix is not ripe, sedatives 
are given generously, in the hope that false labor is occurring and that the 
pains will cease, to recur later when the cervix is more favorable. After 
true labor starts, if it is desultory in the early stages, it is our policy to 
stimulate with 1 minim doses of Pitocin. We have used Pitocin infusion 
rarely. After effacement of the cervix, rupture of the membranes usually 
stimulates the uterus to more efficient contractions. Frequent personal ob- 
servation of the patient and conference with the family do much to assuage 
their apprehension during this period of suspense for them. Delegating these 
tasks to an assistant is not nearly so satisfactory. 

In the general clinic practice among the indigent, it is obvious that all 
these measures cannot be carried out as readily as with the private patient. 
It is more difficult to establish rapport with the patient, there is unfortunately 
the necessity of shorter interviews, various members of the resident staff see 
patients at subsequent visits. After admission to the hospital, there may be 
a change in the attending resident after several hours; hence evaluation of 
the conditions is more often inaccurate. The relative inexperience of the 
resident staff may lead to inaccurate diagnosis of labor or false labor, the 
proper time for sedation or stimulation may be missed, and the decision of 
rupturing the membranes may not be correct. We personally believe that 
the dangers of vaginal examinations have been overstressed, and have dis- 
covered often that the failure to do them has frequently led to inaccuracy 
in diagnosis. 

Summary 
1. A study has been made of the cases of prolonged labor at the Louis- 


ville General Hospital from 7,989 consecutive deliveries of which 404, or 5 
per cent, were labors of twenty-four hours or longer. 
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2. Comparison of incidence of prolonged labors with that of other series 
reported is inconclusive because of difference in time limits and in the 
diagnosis of labor. 

3. The duration of pregnancy, age, marital status, parity, management, 
and methods of delivery are discussed and tabulated. 

4. The fetal mortality for the entire group was 7.4 per cent. It was 
5.6 per cent for those in labor less than 30 hours, and 12 per cent for those 
in labor 30 hours or longer. This compares with 3 per cent for all patients 
delivered during the corresponding period. There was no maternal mortality. 
The maternal morbidity was 18 per cent, compared to 2.4 per cent in the 
entire clinie group. 

5. Review of private cases over the same period of time reveals a 
markedly lower incidence of prolonged labor, 0.8 per cent, as well as excellent 
maternal and fetal results. 

6. Decrease in incidence and improvement in results in the private series, 
which is admittedly small in number of cases studied, appears to be due to 
more personal and detailed care of the patient during the entire period of 
her obstetrical observation. 


Conclusions 


Prolonged labor increases maternal morbidity and fetal mortality. It 
should be anticipated in those patients who enter labor with what we term 
a ‘“‘green’’ cervix. Appropriate supportive care during labor is most impor- 
tant. Many times prolongation of labor may be prevented by better personal 
eare of the patient psychologically and emotionally, and by close observation 
and accurate diagnosis of true labor, and timely intervention in stimulating 
labor by drugs and by rupturing the membranes at the appropriate time. 


References 


1. Bradford, W. Z., Woltz, J. H. E., and Bradford, W. B.: Am. J. Osst. & GyNEc. 58: 
1093, 1949. 
2. Calkins, L. A.: J. Kansas M. Soc. 42: 331, 1941. 
3. Cosgrove, 8. A., and Glisson, C. 8., Jr.: South. M. J. 33: 185, 1940. 
4. DeLee, J. B., and Greenhill, J. P.: Principles and Practice of Obstetrics, ed. 10, Phila- 
delphia, 1951, W. B. Saunders Company. 
5. Connelly, J. F.: North Carolina M. J. 10: 69, 1949. 
6. Eastman, N. J.: Am. J. Opst. & GYNEc. 53: 432, 1947. 
7. Douglas, R. S., and Stander, H. J.: Am. J. Opst. & GYNEc. 46: 1, 1943. 
8. Goodrich, F. W., and Thoms, H.: Am. J. Osst. & GYNEC. 56: 875, 1948. 
9. Huber, Carl P.: Am. J. Opst. & GYNEC. 37: 824, 1935. 
10. Kuder, K., and Johnson, D. G.: Am. J. Osst. & GyNEC, 47: 794, 1944. 
11. Linn, R. F., and Douglas, L. H.: Bull. School Med. Univ. Maryland 27: 30, 1942. 
12. O’Dell, L. D., Randall, J. H., and Scott, J. W.: J. A. M. A. 133: 735, 1947. — 
13. Read, G. Dick: Am. J. OBst. & GyNEc. 54: 702, 1947. 
14. Read, G. Dick: Revelations of Childbirth, New York, 1949, Harper & Brothers, 
15. Read, G. Dick: The Birth of a Child, New York, 1948, Harper & Brothers. 
16. Read, G. Dick: Childbirth Without Fear, New York, 1944, Harper & Brothers. 
17. Schmitz, H. E., Bremmer, J. K., Towne, Janet E., and Baba, G. R.: Am. J. Osst. & 
GyYNEC. 54: 643, 1947. 
18. Schmitz, Herbert E., Smith, Charles J., and O’Dea, N. J.: J. Missouri M. A. 47: 
10, 1950. 
19. Sidall, R. S.: West. J. Surg. 50: 581, 1942. 
20. Thoms, Herbert, and Goodrich, F. W., Jr.: J. A. M. A. 140: 1256, 1949. 
21. Tompkins, Pendleton: J. A. M. A. 133: 735, 1947. Discussion. 
22. Towne, Janet E.: M. Woman’s J. 52: 25, 1945. 


+ 
t 
i 
“4 
j 
4 
Al 
4 
* 
: 


Volume 63 PROLONGED LABOR 339 
Number 2 


23. Williams, Philip F.: J. Michigan M. Soe. 42: 365, 1943. 
24. Willson, J. Robert, and Alesbury, Robert J.: Am. J. OBST. & GyNEc. 61: 1253, 1951. 
25. Winterringer, J. R.: AM. J. OpsT, & GYNEC. 61: 622, 1951. 


332 West BROADWAY 


Discussion 


DR. J. BAY JACOBS, Washington, D. C.—As stated by Dr. Starr, it is almost im- 
possible to compare statistics on this subject because of variations in the interpretation of 
beginning labor. Even in the same clinic, where there is a fairly large personnel, selection 
of cases can hardly be uniform. Since the standards of selection are arbitrary, for practical 
purposes, emphasis must be placed upon the interpretation and treatment of the individual 
case, 

If prolonged labor applied to cases of 30 hours or more rather than 24, the incidence 
in this series would have been 30 per cent of that reported, or in other words, 119 cases 
instead of 404. In like manner, the number of fetal deaths would have been reduced from 
30 to 14. Yet, such a standard of selection would be quite logical. 

The thoughtfulness of the essayist in investigating the frequency in a series of private 
patients is probably the most important feature of this presentation. In comparing this 
figure of 0.8 per cent with that of the house series of 5 per cent, he is readily able to 
formulate practically all of the answers, This comparison should certainly influence the 
staff of the Louisville General Hospital, as well as all of us, since the contrast is too marked 
to go unnoticed. However, no house service will achieve the results reported for private 
patients for the reasons enumerated by Dr. Starr. 

Some of the recognized causes of prolonged labor, such as cephalopelvie disproportion, 
tumors blocking the birth canal, and positional dystocia, should ordinarily be detected in 
much less than 24 hours, especially if labor is effectual, as it usually is. By early recogni- 
tion, many such cases would be removed from the category of prolonged labor. In cases 
of only slight disproportion, prolongation of labor is permissible. 

Primary inertia is probably recognized by most authorities as being the most frequent 
offender, and hardly ever is reference made to secondary inertia which is not entirely 
uncommon. The treatment of inertia is best instituted by those who have acquired 
mature obstetric judgment. Besides maintaining the general condition of the patient with 
both nutrition and drugs, the proper balance of rest and stimulation is necessary, and 
both cannot be applied at the same time. As the patient tries so does the uterus and it 
may be necessary to allow her several hours of sleep; not too much, because that would 
prolong labor. Following this, an effective effort should be made to stimulate the uterus 
and when one is able to produce good rhythmic contractions, sedation should be withheld 
until one is assured that progress is of such a nature that it will not be halted by the 
administration of drugs. The complaints of the patient and the annoyance of the family 
should be entirely ignored. However, it is well to spend a lot of time with the patient 
and administer what might be referred to as persuasive analgesia, because when it is 
explained properly. to the patient what circumstances exist she will cooperate and not 
require analgesia until a suitable time. 

The manner of uterine stimulation deserves some consideration. The simplest means 
of overcoming primary inertia in many cases is the one that authorities do not usually 
refer to. After a period of rest, a dose of castor oil followed by a hot soapsuds enema 
two hours later, with perhaps the administration of 2 minims of Pituitrin by hypodermic 
is usually effective in instituting labor. If necessary, I would repeat the 2 minim doses 
of Pituitrin at intervals of about 45 minutes or an hour depending upon the reaction of 
the uterus and its ability to relax between contractions. 

I am not an advocate of half-minim or minim doses of Pituitrin because I feel that 
the extremely small dose does not institute the proper kind of contraction, and is time 
consuming. Because of the time element, I am not an advocate of prolonged intravenous 
infusions containing small amounts of Pituitrin, When Pituitrin is administered, the 
obstetrician should stand by so that he may observe the frequency and character of 
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uterine contractions as well as the fetal heart sounds and rate, and thus determine 
whether and when the drug should be repeated. Rest is an important factor, but when 
given too soon, as mentioned before, all progress may be stopped. Some authors stipulate 
the importance of a night’s sleep. Sleep is indicated at times but it cannot always be 
at night, for it may prolong labor and increase the usual hazards, especially for the fetus. 
In the management of cases of prolonged labor, I feel that much time can be saved by 
an occasional vaginal examination. In this manner the exact nature of the cervix and 
its dilatation and probable behavior can be ascertained along with information concerning 
the presenting part. This knowledge frequently influences us in treatment and shortens 
labor. Artificial rupture of the membranes frequently shortens labor by stimulating 
effective contractions. However, this should not be done if the condition of the cervix 
contraindicates it or if the patient is exhausted. 

In a multipara, prolonged labor seldom offers much concern and the treatment is 
usually not so much of a problem. It is safer to administer oxytocic drugs and rupture 
of the membranes has a wider latitude. The condition is much more common in primip- 
arous women. In the absence of definite signs of fetal distress, the purpose of treatment 
should be to shorten labor as much as possible and to empley the most conservative method 
of delivery consistent with circumstances. Since most of these primiparas will not develop 
prolonged labor in subsequent pregnancies, it would be best if they could be delivered 
through the birth canal. 

I wish to compliment the essayist for the effort he had made to appraise the factors 
usually responsible for prolonged labor. This he was able to do effectively, by comparing 
the conduct of private and house services. 


DR. R. A. D. GILLIS, Pittsburgh, Pa.—Dr. Starr’s management of prolonged labor 
and the very good results obtained in both the ward and private series are very com- 
mendable. It is my impression that, in Pittsburgh, we have more trouble with private 
than with ward patients. Possibly our psychological management is not as keen as it 
is in Louisville. 

The actual factors that cause the onset of labor and favor its continuance and 
progress are still unknown. This makes the approach to the problem of prolonged labor 
more empirical than scientific. However, we do arbitrarily divide these cases into four 
groups: 


1. Those due to inadequacy of uterine contractions. This may reveal itself in in- 
frequent contractions, feeble or weak contractions, or contractions that are too short and 
cramplike. Frequently, all three are combined. 

2. Those due to mechanical dystocia from either borderline or actual cephalopelvic 
disproportion. 

3. The third group represents combinations of groups one and two. 

4. The fourth group includes miscellaneous etiological factors, such as pelvic tumors, 
malpresentations, overdistention of the uterus, rigidity of the cervix, resulting from 
fibrous tissue replacement following previous cauterization, operations, and infection. 


True cervical dystocia is rare, even in Pittsburgh where several operators have had 
a strong penchant for deep cauterization of the cervix in young women, 

The presence or absence of cephalopelvic disproportion should be recognized and 
fairly accurately estimated either before the onset of labor, or, at least, early in the 
first stage. Besides pelvimetry and x-ray mensuration, the relative size of the fetal head 
and the pelvic brim can be estimated before or during labor by impression of the head 
into the pelvic inlet by methods described by Hillis, Munro-Kerr, and Mueller. More 
than 80 per cent of slow labors occur in primigravidas so that frequently the head will 
be found engaged in the pelvis before the onset of labor. When the head engages in the 
pelvis spontaneously, or can be made to engage by impression maneuvers, one knows definitely 
that it will pass through the superior strait and that, barring an occasional midpelvic or 
outlet contraction easily estimated, the problem resolves itself to one of soft part dystocia. 
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In the circumstances, it would seem reasonable to accomplish delivery from below. This 
ean be safely accomplished in the great majority of cases by the exercise of patience, giving 
the patient adequate time and supervision, nourishment and support, rest, encouragement, 
and sometimes stimulation. The necessity for cesarean section can and should be determined 
early in labor when it is safer. This does not necessarily increase the number of sections 
done. <A recent survey at the Pittsburgh Hospital revealed a section rate under 2 per cent 
with an over-all fetal mortality rate of less than 3 per cent. 

Dr. Starr merely mentions the occurrence of contraction ring dystocia. In my experi- 
ence, this is an important cause of prolonged labor and its occurrence seems to be increasing 
due to use of caudal and saddle block anesthesia and the frequent use of intravenous in- 
fusions containing Pitocin. Contraction ring should not be confused with so-called Band] 
retraction ring. Bandl’s ring is a more or less physiological phenomenon, marking the 
dividing line between the upper contracting and retracting uterine segment and the lower 
passive dilative uterine segment. It is an integral part of normal uterine mechanics and 
assumes a pathological significance only when labor is obstructed and the lower uterine 
segment is excessively thinned out and the upper segment thick and retracted. It is not 
formed over a depression in the child’s outline and does not impede the progress of labor. 

A contraction ring, on the other hand, is a definitely pathological entity due to ex- 
cessive contraction of the circular muscle fibers of the uterus. It produces a type of hour- 
glass constriction of the uterus, is formed over a depression in the fetal ovoid, usually in 
the region of the neck and definitely impedes the progress of cervical dilation. When 
the membranes have been ruptured for some time, excessive contraction of the circular 
muscle may cause the uterus to mold itself to any or all depressions in the fetal ovoid. 
It may cause station recession of the presenting part. Rectal examination done during 
a uterine contraction often reveals the external os which previously had been thin and 
closely applied to the presenting part, is now thick and edematous and only loosely applied 
to the presenting part and dilation of the cervix fails to increase even though the pains 
continue unabated. The diagnosis is confirmed by palpation of the ring with the hand in 
the birth canal. 

The Role of the Membranes.—Prof. Burger of Budapest, Hungary, giving the Joseph 
Price lecture before this Association many years ago, pointed out that the chief function 
of the membranes is to protect the uterus from ascending infection and not, as was taught 
at that time, to provide an efficient hydrostatic wedge to aid in dilating the cervix. Slow 
labor, with the membranes ruptured, is more dangerous to the mother and baby than when 
they are intact. Rupture of the membranes should be regarded in all cases as the be- 
ginning of labor, whether painful contractions follow immediately or remotely. Ascending 
infection of the uterus may take place in a few hours in some cases; in all cases prophy- 
lactic antibiotics should be given and the sooner the uterus is emptied after rupture of 
the membranes, the better for all concerned. 


DR. C. O. MeCORMICK, Indianapolis, Ind.—As pointed out by Dr. Starr, prolonged 
labor is an onerous experience for the patient, the family, and the doctor, and is character- 
ized by an anxiety shared almost equally by all these. However, regardless of their plight, 
the chief brunt of the experience falls upon the baby. 

The most important statement Dr. Starr made was that in the conduct of these cases 
there are not enough vaginal examinations made. We do not hesitate to explore a freshly 
emptied uterus digitally, yet we frown upon vaginal examinations before the birth of 
the baby. How often, when we finally decide to do such an examination, we meet with 
surprising information; and this, despite our astute ability at abdominal palpation and 
auscultation and rectal examination. The findings encountered frequently assist us in 
expediting the delivery to the advantage of both the mother and the infant. 

The question is frequently asked, ‘‘ Just how long should one allow the second stage 
to continue?’’ The answer is, ‘‘ Just long enough to learn what the patient can accomplish, 
and not what she can endure.’’ In other words, one’s waiting should be marked by in- 
telligence, rather than mere watchfulness. 


<9 
4 
y 
1 
‘ 
* 
| 
‘ 
4 
| 
é 
at 
tee 
‘ 
4 
i 


‘ Am. J. Obst. & G : 
342 STABR 1953 


It is apparent Dr. Starr handles successfully a goodly number of his cases by em- 
ploying the scalp grasp. I would like very much for him to comment upon his experience 
with this procedure. I have never used it in conjunction with prolonged labor, but can 
see where it affords important advantages over the Voorhees bag occasionally used by 
some. It eliminates displacement of the presenting part, the important risk of prolapsed 
cord, and the possibility of contamination. Besides, it substitutes a simplified procedure. 
In order to obtain maximum flexion of the fetal head, which is very desirable, the grasp 
should be taken in close proximity of the posterior fontanel. 

Diihrssen’s incisions, as implied by the essayist, are a distinct aid in selected cases. 
To restrict hemorrhage, the cervix should be well effaced, and to lessen the danger of ex- 
tending lacerations, the incisions in most instances should be multiple. 

Pitocin drip in our hands has proved very useful when dealing with cases of in- 
constant uterine contractions or inertia. However, its administration should be carefully 
guarded. 

The low incidence of cesarean section, 3 per cent, in a series of 404 clinic cases of 
prolonged labor is commendable, and this, coupled with the absence of maternal mortality 
and an uncorrected fetal mortality of 7.4 per cent, reflects excellent obstetrical knowledge 
and judgment. 

The author rightfully indicates the attendant’s responsibility of dispelling during 
the prenatal period all doubts and phobias. Parks has well pointed out, ‘‘Obstetrics is 
still handicapped by fright-provoking terminology,’’ and recommends substitutes be made 
for such words as ‘‘labor pains,’’ ‘‘lacerations,’’ ‘‘stitches,’’ ‘‘forceps,’’ ‘‘dry labor,’’ 
‘*hemorrhage,’’ ‘‘cesarean section,’’ ete. 

A basic duty of the obstetrician is to establish a feeling of happiness and security. 
In addition to words of explanation and assurance, this can be well initiated by taking the 
pelvic measurements at the first visit. In the mind of a lay patient this is the most im- 
portant feature of the prenatal examination, and normal findings lend much to her mental 
ease. Abnormal findings should be minimized for the time being, at least to her. At the 
various prenatal visits, I frequently make it a point, when justifiable, to interject the 
word ‘‘easy’’ and employ it in such remarks as, ‘‘Mrs. Jones, your measurements are 
normal, and you should have an easy birth,’’ or, ‘‘ Your baby lies in the easiest position.’’ 
Or, I may add, ‘‘Please inform your husband your blood pressure and urine have con- 
tinued normal, and that your progress has been most satisfactory.’’ 

In emphasizing the importance of psychosomatic influences over labor, Dr. Starr could 
not possibly have selected a better group of patients than unwedded mothers. In most in- 
stances there is a disruption of harmonious mother-daughter relation, more or less ostra- 
cization by her family, and the sacrifice of the community’s respect. Most of all, the 
struggle between maternal instinct and the anticipation of giving up the baby through 
adoption to strangers must in many instances be but little short of terrific. Besides, there 
is the awareness of bearing the stigma throughout life. We cannot comprehend the drain 
these distractions have upon the psychic reserve of such patients. Still less, can we dis- 
prove their influence upon the somatic processes. 

Mindful of these emotional impacts, we are not surprised to learn that the major 
portion of cases reported in this series falls into this category. Yet we would hardly 
suspect it to be as large as 56 per cent, particularly in the clientele of a general hospital, 
unless it can be assumed the maidens of Louisville are peculiarly sensitive to the trans- 
gression of pregnancy outside of marriage. 

So long as prolonged labor carries an increased though reducible mortality and mor- 
bidity, it will remain a challenging problem; and an investigative study such as we have 
just heard will always be in demand. 


DR. J. P. GREENHILL, Chicago, Ill—I want to challenge Dr. Jacobs’ discussion. 
I am afraid that Dr. Starr is too young to say what I am going to say. Dr. Jacobs said 
he would not waste time by giving 4 minim doses of pituitary extract or even 1 minim 
doses, both of which are decidedly safer than the 2 minim doses he uses. First of all, in 
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my experience, in many cases of so-called uterine inertia, the uterus and the patient re- 
quire rest. By giving large doses of a sedative we usually find no necessity for using 
pituitary extract. Second, ruptures of the uterus have occurred after the use of one minim 
doses of pituitary extract and even the intravenous use of pituitary extract, which is by 
far the safest way to administer this substance, is not without some risk for the mother 
and baby. I do not believe it is wise to permit Dr. Jacobs’ statement concerning 2 minim 
doses and time saving and money saving to emanate from this society. The important 
things we have to consider are not time and money but the lives and health of mothers 
and babies. 


DR. L, A. CALKINS, Kansas City, Kansas.—This has been a truly important con- 
tribution, presented in a safe and sane manner. It so happens that I have some material 
that is almost exactly comparable to that of Dr. Starr. We, too, find that prolonged labor 
is very much less frequent in the private patient, and, we think, for the same reasons 
that Dr. Starr has expressed. However, I do not think we should accept as unalterable 
the fact that there are too many prolonged labors in the clinic patients—but rather do 
something about it. Why not have our residents so assigned that they may each see their 
own patients and care for them when they come into the hospital without change of 
resident from month to month, or from 24 to 24 hours. I think that is abominable. We 
should attempt to improve the situation. 


DR. STARR (Closing).—The question was raised as to the technique for scalp traction. 
A Willett’s forceps is used and the scalp is grasped in the occipital region immediately 
posterior to the small fontanel. A cord with a weight is attached over the end of the bed the 
same as traction is made after insertion of a metreurynter. 
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MORBIDITY STUDIES IN ONE THOUSAND CONSECUTIVE 
HYSTERECTOMIES* 


R. S. Cron, M.D., F.A.C.S., James Staurrer, M.D., anp 
HOo.uis PAEGEL, JR., M.D., MILWAUKEE, WIS. 


(From the Department of Obstetrics and Gynecology, Milwaukee Hospital and Marquette 
University School of Medicine) 


RIGINALLY the authors were interested in a comparative study of 500 
patients who, for the most part, either experienced no preoperative vagi- 
nal preparation or had, following mechanical cleansing of the cervix, a pack, 
saturated with 1:1,000 Zephiran solution, inserted into the vagina the evening 
prior to the performance of a hysterectomy. Subsequently an analysis was 
made of an additional 500 patients prepared according to the technique sug- 
gested by Turner. This consisted of the mechanical cleansing of the cervix and 
vagina with an aqueous 1:1,000 Zephiran chloride solution, followed by the 
introduction high into the vagina of a cocoa butter suppository containing 
100,000 units of crystalline potassium penicillin at bedtime. This group of 
1,000 patients, operated upon during the years 1949 and 1950, represent the 
performance of the gynecologists and general surgeons working in a private 
institution. The case histories studied are a consecutive group. 


Materials and Results 


Table I shows the number and various types of operations performed with 
respect to the type of vaginal preparation, and also in relation to the two 
groups of operators, namely, gynecologists and general surgeons. 


TABLE I 
500 HYSTERECTOMIES WITH AND WITHOUT 500 HYSTERECTOMIES WITH PENICILLIN 
ZEPHIRAN PACK SUPPOSITORY 
Subtotal 156--31% Gyn.* 110 93—19% Gyn. 44 
G.S. 46 G.S. 49 
Total 223—44% Gyn, 189 260—52% Gyn. 225 
G.S. 34 G.S. 35 
Vaginal 121—_25% Gyn. 98 147—29% Gyn, 141 
G.S. 23 G.S. 6 
Gyn. 11 G.S. 10 Gyn. 11 G.S. 12 
4 Gyn., 356 of 397 2 GS., 67 of 103) 4 Gyn. 366 of 411 3 G.S. 63 of 89 
*Gyn. = gynecologist, G.S. = general surgeon. 


It is quite apparent that the gynecologists performed more than 80 per 
cent of the gynecological surgery in this institution, demonstrating, in this 
respect, the trend in a large metropolitan area. It should also be noted, never- 
theless, that, although 22 operators were involved in these 1,000 consecutive 
operations, a comparatively few individuals did 85 per cent of the procedures. 


*Read at the Sixty-second Annual Meeting of the American Association of Obstetricians, 
Gynecologists and Abdominal Surgeons, Hot Springs, Va., Sept. 6, 7, and 8, 1951. 
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It is also apparent that the operators tried to apply to the patient the opera- 
tion which might be best fitted for both the patient and the operator. Two 
operators, one a gynecologist and the other a general surgeon, performed a 
very high percentage of the subtotal operations. This was a matter of choice 
on their part and not the result of the pelvic condition necessitating this pro- 
cedure. It should be noted that in this second series of 500 cases there was a 
healthy trend away from the subtotal to the utilization of either the vaginal or 
total operation. 

The usual standard of morbidity, namely, a temperature of 100.4° F. or 
over for any two days excluding the first 24 hours after operation, was utilized. 
Morbidity rates for these three types of hysterectomies ranging from 26.4 
to 42 per cent have been reported in the literature. Turner, in 1950, reported 
a series of vaginal hysterectomy patients prepared with cocoa butter penicillin 
vaginal suppositories, in which the morbidity rates were reduced to 7 per cent. 
Gardner, Allen, and Kanter, in discussing Turner’s results, confirmed his find- 
ings. At this time it should be admitted that morbidity rates are influenced by 
the technique of the individual operator. Mass ligation of tissue, collection of 
blood and serum in the pelvic structures or anterior abdominal wall, and loud 
and boisterous conversation at the operating table were observed as factors in- 
creasing the morbidity rates. 


TABLE II, RELATION OF MORBIDITY TO VAGINAL PREPARATION 


TYPE OF 
HYSTERECTOMY PREPARATION NO. PATIENTS MORBIDITY 
Total None 80) 
Zephiran 142} 
Penicillin suppositories 260 21% 
Vaginal None 51) 
1-1,000 Zephiran pack 71$ 
Penicillin suppositories 147 23% 
Subtotal None 156 51% 
Penicillin suppositories 93 28% 


Patients who had experienced a total hysterectomy without previous 
vaginal preparation (other than the usual routine of vulvar shave, vaginal 
scrubbing, and application of tincture of Merthiolate) showed a temperature 
elevation as nientioned above in 35 instanees, giving a percentage of 45, in com- 
parison to 35 in those having a Zephiran pack introduced the evening before 
operation with an average of 38 per cent. In the group of patients operated 
upon via the vaginal route and prepared in a similar manner, the morbidity 
rates were, respectively, 40 and 43 per cent, with an average of 42 per cent. 
Table If demonstrates the beneficial effect of vaginal penicillin preparation in 
comparison to the effect of techniques previously used. 

Morbidity rates vary in a wide range. In general, preparation or no 
preparation of the vagina by accepted techniques prior to the period of 
vaginal penicillin suppository usage showed an incidence of febrile reactions in 
37 per cent of total, and 42 per cent of vaginal operations. A vaginal pack 
saturated with an aqueous solution of 1:1,000 Zephiran appeared to have been of 
some value in the case of the total. procedure. Patients prepared with the 
vaginal penicillin suppository, however, presented an appreciable reduction 
for both the total and vaginal operations. The incidence for the total dropped 
from 38 to 21 per cent, and for the vaginal from 42 to 23 per cent. The table 
does not show the individual operator’s rates; in general, however, the oper- 
ators who did the largest volume of work had the lowest morbidity rate. One 
operator, doing the greatest number of total hysterectomies in patients pre- 
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pared with penicillin suppositories, had an 11 per cent morbidity. The range 
for the vaginal operation was quite steady, 19 to 23 per cent. Two operators 
performed the vast majority of these procedures. The very high morbidity for 
the subtotal operation suggests that at least from an infection standpoint it is 
not as free from complications as either one of the other two. We wish to em- 
phasize the fact that the subtotal operation was not performed because of the 
difficulties presented in the individual cases. The sharp reduction in morbidity 
in the group of patients with subtotal operations after vaginal suppository 
preparation is very difficult to explain if one accepts only the explanation of- 
ered by Turner. He states that the improvement is the result of a reduction 
in number of pathogenic bacteria in the vagina. Abel and associates make no 
claim for an increase in blood levels of penicillin as the result of the introduc- 
tion of one or more suppositories. Improvement in technique of the operators 
was not a major factor for the same individuals performed similar operations 
in both series. 

A considerable number of operators prescribed injectable penicillin for 
their patients the day of operation and for at least three additional days. In 
the first series of 500 patients, 93, and in the second series, 116 received such 
therapy. The preparation generally administered was a combination of 100,- 
000 units erystalline and 300,000 units procaine penicillin. 


TABLE III. RELATIONSHIP OF PROPHYLACTIC PARENTERAL PENICILLIN TO MORBIDITY 


PROPHYLACTIC MORBIDITY 
PENICILLIN NO. | PER CENT 

First series 344 

Total 54 27 50 

Vaginal 39 21 54 
Second series 407 

Total 78 13 17 

Vaginal 38 9 24 


It appears that injectable penicillin administered postoperatively does not 
appreciably alter the incidence of febrile reactions in any of the groups. There 
was a Slight reduction in the total group, but not sufficiently pronounced to 
advocate its use as a routine procedure. 

Penicillin in some one of its various forms was commonly administered 
as soon as any febrile reaction appeared in the first series of 500 patients. For 
many operators performing hysterectomies, it seems to be routine practice 
to prescribe this and other antibiotics. It was administered in 179 of the first 
series, and in only 88 of the second group. Following the use of the penicillin 
vaginal suppository preparation there was a 50 per cent reduction in’this prac- 
tice. Individual operators varied notably in this respect. In general, the oper- 
ator performing the largest number of operations utilized the least amount and 
reported the lowest morbidity rate. 

Associated operative procedures such as appendectomy in the total and 
subtotal operations and vaginal plastics in the remaining groups increased 
morbidity only 1 to 3 per cent. There were 15 vaginal hysterectomies which 
were not combined with additional procedures. One operator frequently co- 
nized the cervix when performing the supracervical procedure, and in those 
patients a morbidity rate of approximately 39 per cent was recorded. The 
only clinical group of patients which presented a postoperative morbidity higher 
than the average was the group with endometriosis. This might well be an- 
ticipated, for many hysterectomies performed for these lesions necessitate 
working on or in close proximity to the intestines. All patients needing blood 
were transfused as indicated. There were 75 patients in the first group who 
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received one or more transfusions, while in the second series 38 patients ex- 
periencing totals obtained 54 units, one, 5 and another 8. Twenty-one with 
subtotal operations received 44 units, and 17 with vaginal operations received 
20 units. 


In all the 1,000 patients, only 34 received Dicumarol therapy. Thrombo- 
phlebitis and phlebothrombosis were not troublesome factors. One death from 
pulmonary embolism occurred on the ninth postoperative day following a vagi- 
nal hysterectomy. Another patient succumbed on the forty-fifth day follow- 
ing a supracervical operation. She made no attempt to recover. Her death 
was attributed to diabetes, psychosis, and pelvic abscess. The motality rate 
thus is recorded as 0.2 per cent. 


In both series early ambulation was the routine. In the first 500, the day 
of ambulation varied from the first to the ninth day with an average of the 
third, while in the second series, patients who had vaginal operations were out 
of bed and walking on the average on the second day; after subtotal operations 
in 2.2 days; and after total operations in 2.3 days. All patients sat up on the 
edge of the bed the first postoperative day; those without continuous bladder 
drainage were encouraged to use a commode or the lavatory rather than the 
bedpan. 

Postoperative hospital days for the first 500 averaged 10, with the ex- 
tremes of 6 and 45 days. In the last 500 series, the group was broken down 
into those with total operations, who stayed for 7.6 days; with subtotal for 9 
days, and with vaginal for 11.6 days. This latter group’s prolonged convales- 
cence was, of course, due to urinary retention. The average postoperative 
period was 9 days, one day less than was the case in the first group. In the 
entire series there were no ureteral and only four bladder injuries. Practically 
all patients were anesthetized with intravenous Pentothal and nitrous oxide. 
Curare was added for relaxation in the total and subtotal group. There were 
no spinal anesthetics administered. 


Turner and others have made exhaustive studies of vaginal flora before 
and after the use of the penicillin suppository. He states that there was al- 
most complete inhibition of the pyogenic cocci a few hours after the penicillin 
suppository had been inserted. The same operator who performed the largest 
number of subtotal procedures with a high morbidity continued to do the same 
operation in the second series with a 50 per cent reduction in morbidity. 

There were two patients in the entire group who showed evidence of peni- 
cillin sensitivity. One developed a bullous type of skin reaction; the other 
experienced urticaria. To both of these patients procaine penicillin had been 
administered parenterally. None of the patients receiving vaginal supposi- 
tories of cocoa butter and ¢erystalline potassium penicillin G showed any evi- 
dence of sensitization. It is the authors’ opinion that the opportunity for sen- 
sitization from a single vaginal suppository is minimal, while sensitization from 
long-acting penicillin combination is notoriously common. Long has cautioned 
that repeated courses of penicillin therapy increase the possibility of producing 
an allergic state especially when it is applied to mucous membranes, abraded 
or weeping surfaces. 


Summary 
One thousand consecutive hysterectomies, performed in a private hospital 
by gynecologists and general surgeons during 1949 and 1950, were studied. 
Gynecologists did 80 per cent of these operations. 


The advantage of the vaginal and total operations over the subtotal re- 
sulted in an appreciable reduction in the use of this latter procedure. 
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Morbidity following the subtotal operation was more common than that 
following the total or vaginal. 

Five hundred patients who had hysterectomies prior to the use of a 100,- 
000-unit vaginal penicillin suppository preoperatively showed a morbidity rate 
for the total hysterectomy of 38 per cent, for the vaginal hysterectomy of 42 
per cent, and for the subtotal hysterectomy of 51 per cent. Following this 
change in technique the rates were reduced to 21, 23, and 28 per cent, respec- 
tively. 

The use of therapeutic penicillin was reduced 50 per cent following the 
introduction of a penicillin suppository into the vagina. A considerable finan- 
cial benefit may thereby accrue to the patient. 

There was no evidence of penicillin sensitivity derived from the use of the 
vaginal suppository. 

There was a mortality rate of 0.2 per cent. 


Conclusions 


1. The subtotal operation is not the desirable procedure. 

2. Morbidity rates vary with the operator’s technique. However, prep- 
aration with a single 100,000-unit crystalline potassium penicillin G supposi- 
tory, inserted into the vagina 14 to 16 hours prior to operation, resulted in a 
reduction of 40 to 50 per cent in morbidity rates for all types of hysterectomies. 

3. Prophylactic parenteral penicillin appeared to have very little influ- 
ence upon the incidence of postoperative morbidity. 

4. A single penicillin suppository does not appear to sensitize the recipient. 
Parenteral penicillin does produce sensitivity. Since a single pencillin vagi- 
nal suppository appears to be most effective in preventing postoperative infec- 
tions, it is suggested that parenteral penicillin should be administered only for 
definite therapeutic reasons. 
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Discussion 


DR. CLAYTON T. BEECHAM, Philadelphia, Pa.—On the Gynecologic Service at 
Temple University Hospital we have not kept morbidity records by the standard used in 
this paper. It is expected that practically all patients after a hysterectomy will have a 
febrile course for the first 48 hours and the temperature should approach normal during the 
third postoperative day. If it does not show signs of approaching normal at that time or 
if it is normal and then later in the hospital course rises, we investigate the cause. We 
have in such instances indexed the causes of morbidity, where temperature response seems 
to be of clinical significance. 

Over the past 41% years, 22 per cent of all the patients admitted to the private and 
ward gynecologic service at Temple University Hospital have had hysterectomies, for 
benign disease only, a total of 1,257 patients. Roughly half of these patients were ward 
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cases and operated upon by residents. The latter group is made up largely of Negro women 
with fibroids and inflammatory disease. In our 1,257 hysterectomies, 95.4 per cent have 
been of the total variety (80 per cent by the abdominal route and 15.4 per cent vaginal 
hysterectomies). There was one death, a mortality rate of 0.08 per cent, due to unrecog- 
nized bowel damage at the time of surgery and resultant peritonitis. 

Investigation of what we felt was clinically significant febrile reaction after hyster- 
ectomies disclosed urinary tract infection (5.7 per cent) to be the chief cause of morbidity. 
Cellulitis and vaginal cuff infection had an incidence of 2.4 per cent. Other complications 
occurred in the following percentages: thrombophlebitis 0.9 per cent; abdominal wound 
infection 0.87 per cent; wound dehiscence 0.3 per cent; atelectasis 0.6 per cent; bladder 
entered 0.3 per cent; bilateral ligation of ureters 0.16 per cent; pulmonary embolus 0.16 per 
cent; vesicovaginal fistula, ureterovaginal fistula, anastomosis of cut ureter each 0.08 per 
cent. 

Viewing our experience with the idea of using the penicillin suppository to reduce 
significant temperature response does not seem to offer much assistance except possibly in 
the ‘‘cuff infection and cellulitis’’ group. However, in this latter group most of the indi- 
cations for operation were fibroids complicated by adnexal disease, and the vaginal flora 
probably had little to do with the resultant infection. 

Our preoperative preparation consists of a thorough vulvovaginal scrub using Zephiran 
chlorides immediately before surgery. In cases where there seems to be a question of 
activity in the adnexa or where the bowel is known to be involved in the pelvic lesion, a 
very thorough preparation with antibiotics and usual colonic care are employed for several 
days prior to operation. 

Dr. Cron did encounter penicillin sensitivity only where the procaine preparation was 
used. I believe that if this practice were to become widespread many women would be 
sensitized, since the group of patients with subtotal hysterectomies demonstrated a reduced 
morbidity. They must have absorbed a goodly amount of penicillin. 

Notwithstanding the fact that we cannot be enthusiastic about the use of penicillin 
suppositories preoperatively, this is a valuable study and has added to our information. 


DR. HENRY L. DARNER, Washington, D. C.—Studies of this character from a large 
general hospital give a much more accurate appraisal of comparable results than such 
studies from a university hospital where the surgical specialties and privileges are much 
more sharply defined and limited. It is still apparent, from these data, that one cannot 
legislate or educate against the use of subtotal hysterectomy in a large general hospital with a 
large attending and courtesy staff. The incidence of subtotal hysterectomy in the general 
hospitals in our community is higher than Dr. Cron’s, particularly in hands of the general 
surgeon. The consistent subtotal hysterectomy surgeon usually realizes some technical 
shortcomings and the fact that routine total hysterectomy in his hands would tremendously 
increase his morbidity and mortality incidence. The greatest stimulus toward more fre- 
quent total hysterectomy has been accomplished, not by our statistical studies and our edu- 
cational programs, but by the increasingly large percentage of subscribers to insurance 
plans for complete surgical coverage. These plans almost invariably allocate a 30 to 50 
per cent higher professional fee for total hysterectomy. I note a healthy decrease in the 
percentage of subtotal hysterectomies in the second series of cases. I hope that Dr. Cron 
will be able to continue this improvement. 

It is difficult to understand the lowered morbidity in the subtotal hysterectomy series 
after the use of the Zephiran-penicillin vaginal prophylaxis. The bacteriologie soiling of 
the operative field must of necessity come from the organisms in the endocervix where their 
inhibition or destruction could hardly be due to direct contact with the Zephiran or direct 
contact or the absorptive effects of the penicillin. I am in hearty agreement with the 
author that the use of postoperative antibiotics and chemotherapeutic measures postopera- 
tively should not be instituted until definite and specific indications arise. 

We have long capped, masked, scrubbed, gowned, and gloved the surgeon. We have 
masked the patient and have had simple and elaborate rituals for preparing the patient’s 


d 
‘ 
Dae 
4 


350 CRON, STAUFFER, AND PAEGEL Am. J. Obst. & Gynec. 


February, 1952 


abdomen prior to abdominal surgery, but, until recent years, preoperative cleansing and 
eradication of the vaginal flora were not considered necessary unless some primary vaginal 
surgery was contemplated. Sulfonamides were used sporadically, but the increased avail- 
ability of penicillin and its minimal toxic effects, together with its more vigorous effective- 
ness, particularly against the hemolytic streptococci, have given a tremendous impetus to 
its use as a preoperative prophylactic agent—the obstetrician uses it in prolonged, difficult, 
or complicated labors to prevent puerperal infection, the urologist to prevent postoperative 
urinary tract infection, the proctologist uses these agents or their combinations prior and 
subsequent to extensive large bowel surgery, to mention only a few. 

We have in preparation a study of a much smaller series of cases with untreated con- 
trols in which we are determining the change in the vaginal flora by the preoperative prep- 
aration of the vaginal vault with various detergent agents. Cultures are made prior to 
the use of the detergent and again from the apex of the vaginal vault immediately upon 
its incision for removal of the uterus. Our results have not been completed, but will defi- 
nitely show an alteration in the flora itself and in the number of colonies of the organisms 
still present. The prophylactic use of sulfonamide cream as a vaginal instillation and a 
vaginal suppository of stilbestrol, 0.5 mg. each night for two weeks prior to planned hyster- 
ectomy in the menopausal and the postmenopausal patient and the sulfonamide cream in- 
stillations alone in all cases, has long been a routine practice. 

It would have been interesting to have a correlating vaginal flora study in Dr. Cron’s 
series of cases to see whether the flora and the morbidity followed a reciprocal trend. Such 
studies constitute a colossal and expensive undertaking but will definitely be necessary to 
determine which one, or combination, of the chemotherapeutic or antibiotic agents most 
consistently lowers or eradicates the vaginal pathogens if our morbidity results are to have 
scientific substantiation. These agents, new discoveries, and the related data are progrcss- 
ing so rapidly that today’s labors are out-dated by tomorrow’s discoveries. 


DR. CRON (Closing).—I thought this paper might evoke a little more argument and 
that the Chicago group might discuss the subject, for it was before the Chicago Gynecologi- 
cal Society that the use of the vaginal penicillin suppository was presented. There a 7 per 
cent morbidity was reported. We tried to emulate those astounding results, but could not. 
We still think the procedure is worthy of further usage. 

Our cases were broken down in a similar manner as Dr. Beecham’s, however, we were 
interested in presenting the over-all picture of the effect of penicillin on morbidity. We 
think that it is wise to evaluate such practices for the benefit of the department. As, for 
instance, why administer 80,000,000 units of penicillin to a patient with a cerebral accident? 

As for the effect of penicillin on the patient subjected to the subtotal operation, 
Farmer and Abel found that vaginal suppositories rarely elevate blood penicillin levels. 
Accordingly, we are at a loss to explain the marked reduction in the morbidity rates for 
this group. Turner found the bacterial count lowest four to six hours after the introduction 
of the suppository. Our higher rates are probably the result of operating upon patients 
12 to 14 hours later in at least 50 per cent of the instances. This we consider to be the 
major factor in not being able to repeat the performance reported by Turner. 
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THE EFFECTS OF LIGATION OF THE INFERIOR VENA CAVA AND 
OVARIAN VESSELS ON OVULATION AND PREGNANCY 
IN THE HUMAN BEING*+ 


Conrap G. M.D. (1, 2, 3), B. BerNarpD WernsTEIN, M.D. (1, 2), 
Rosert O. Norton, M.D. (1, 2), AND HERMAN D. WEsstTER, B.S., 
NEw ORLEANS, La. 
From the Department of Obstetrics and Gynecology, Tulane University School of Medicine(1), 


The Tulane Unit, Charity Hospital (2), and the Section on Obstetrics and Gynecology, 
The Ochsner Clinic(3) 


N PREVIOUS communiecations'® we have demonstrated that ligation of the 

inferior vena cava, together with bilateral ligation of the ovarian vessels, is 
an effective method of therapy in eases of suppurative pelvic thrombophlebitis 
which fail to respond to medical regimen. It has also been shown that the pro- 
cedure can be performed in the critically ill patient, with a low mortality rate, 
and that vena cava ligation and ligation of the ovarian vessels ean be performed 
along with other surgical procedures. We have pointed out that there is ade- 
quate compensation for the circulation in the extremities following ligation, and 
that there is no increase in operative hazard in patients who need surgery and 
who have had previous vena cava ligation. This paper concerns our follow-up 
studies as to pelvic circulation, ovarian activity, pregnancy, and the course of 
pregnancy in 70 patients who underwent ligation of the vena cava and ovarian 
vessels during the period January, 1942, to January, 1950. Cases in which 
operation was performed later than January, 1950, are not included in this 
report. Of these 70 patients, 8 died within three months following the pro- 
cedure. In no case was death attributable to the procedure, but in most instances 
was due to the fact that surgical therapy was applied too late and septic in- 
farets had already produced septic foci such as bacterial endocarditis or mycotic 
aneurysm which led to a fatal termination. These 8 deaths have been described 
by us elsewhere,* and occurred too soon following operation for any study of 
pelvie circulation, ovulation, or pregnancy to have been undertaken. Therefore, 
studies are available in 62 patients (Table I). 


TABLE I. 


YEARS FOLLOWED 0-1 1-2 2-3 3-4 4-5 5-6 6-7 7:8 8-9 9-10 TOTAL 
No. of cases 12 8 11 11 6 5 1 3 4 1 62 


Pelvic Circulation 


Venous-pressure determinations in the leg veins of many of these patients 
were undertaken by Drs. Burch, Ray, and Winsor of the Department of Medi- 
cine, Tulane University and by us. These have been reported elsewhere.* + !” 


*Read at the Sixty-second Annual Meeting of the American Association of Obstetricians, 
Gynecologists and Abdominal Surgeons, Hot Springs, Va., Sept. 6, 7, and 8, 1951. 


yAided by a grant from the Anonymous Research Fund. 
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Values varied from a low normal (120 mm. of water) to exceedingly high values 
(over 500 mm. of water). Initially, few fell within normal limits and in the 
same patients differences in pressure were noted in the two sides. With time 
it was found that there was a decline in pressures toward normal, and in a 
number of instances to within normal limits. If edema was present no cor- 
relation between the venous pressure and degree of edema was demonstrated. 
In some patients with high pressures there was no edema, whereas in some 
patients with pronounced edema venous pressures were moderate or relatively 
low. Though edema may be present for a short time following operation, at 
present only two patients have edema of any consequence. In one edema is 
much less than it was prior to operation and in the other severe varicosities 
coexist. In the latter case the varicosities were as severe prior to operation as 
they are at present. None of the patients are incapacitated in the least. Except 
for the patient noted above, none have varicosities. Venous-pressure studies 
performed on some of these patients, when ambulatory, by Dr. DeCamp** '* in 
the Department of Surgery, Tulane University, demonstrated that venous hyper- 
tension of the legs existed in the patients he studied, but there were no signifi- 
eant clinical symptoms other than mild ankle edema. Cireulation time from 
foot to heart as determined by a radioactive isotope was within normal limits 
in the patients so studied. Thus adequate circulation of the venous return 
from the leg is demonstrated. Therefore, as the return flow of blood from the 
legs and pelvis to the vena cava is through the same channels, it is reasonable 
to assume that similarly adequate venous circulation exists in the pelvic veins. 
In addition, it was observed by us that when hysterectomy or other pelvic opera- 
tions were performed on patients who had had previous ligation of the vena cava 
and ovarian veins there was no engorgement, congestion, or varicosities of the 
pelvic veins, indicating an adequate venous return from the pelvis. Following 
ligation of the inferior vena cava and ovarian vessels the main collateral channels 
are the vertebral and lumbar systems.’* *° 


Examination of the vulva, vagina, cervix, and anus in all of these patients 
failed to disclose any evidence of edema, discoloration, varicosities, or hemor- 
rhoids, again attesting to the adequacy of the pelvie circulation. 


Menstrual Function 


Following ligation of the inferior vena cava and ovarian veins all patients 
continued to bleed or menstruate at varied intervals. In the vast majority of 
these cases bleeding occurred at regularly established intervals, of normal dura- 
tion and amount, and, in fact, resumed the characteristics of the cycle that 
existed prior to ligation. In three cases irregular bleeding in the nature of 
polymenorrhea and hypermenorrhea developed. In two, hysterectomy was 
performed because of dyspareunia, lower abdominal pain, pelvic masses, and 
inereased bleeding. At operation tubovarian abscesses were found. They had 
persisted from the original puerperal infection that had necessitated ligation. 
As chronic adnexal infection not infrequently is associated with hypermenorrhea 
and polymenorrhea, it is reasonable to assume that the irregularities in bleeding 
in these cases were a result of chronic infection in the pelvic organs. In one of 
these patients one ovary showed tubovarian abscess and a corpus luteum. The 
endometrium was progestational in type. In another the endometrium was 
proliferative in type and corpora lutea were not present in the ovaries (tubo- 
varian abscesses). In the third patient a curettage was performed and hyper- 
plasia of the endometrium found. Subsequent study including endometrial 
biopsy has revealed that this patient resumed normal eyclicity following the 
curettage and now is ovulating. 
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Pregnancy 


_ Of the 62 patients, 10 either had hysterectomy prior to or at the time of 
ligation, one patient had intrauterine radium just prior to ligation, and one was 
over 50 years of age. This leaves 50 patients in whom pregnancy was theoreti- 
cally possible providing the initial pelvic infection had not produced destruction 
of the endometrium, tubal occlusion, destruction of ovaries by abscess formation, 
or interference with ovulation by chronie infection or adhesions. At the time 
of surgery, not only was the vena cava ligated but both ovarian arteries as well 
as the accompanying veins. In most cases segments of the ovarian arteries and 
veins were removed for microscopic study, thus in effect the same procedure was 
performed on the ovarian vessels that is advocated by some for ‘‘ovarian dys- 
menorrhea.’’ The effect of interruption of part of the ovarian blood supply 
together with ligation of the inferior vena cava raises the question as to whether 
or not ovarian function could proceed unaffected. As stated previously, when 
judged by postoperative menstrual histories in these patients, ovarian function 
was not altered. Certainly these patients bled periodically for the average dura- 
tion and the usual amount, but whether true menstruation was present could 
be determined only by pregnancy, studies of the ovary, or of the endometrium. 
Basal body temperature records were considered to be too intricate for the 
majority of these patients. 


TABLE II. PREGNANCY 


DATE OF  ANTE- INTRA- POST- 
DELIVERY PARTUM PARTUM POSTPARTUM PARTUM 
DATE OF OR COMPLI- COMPLI- COMPLICA- METHOD OF  EXAMI- 
NO. NAME LIGATION ABORTION CATIONS CATIONS TIONS DELIVERY NATION 
1, 5/25/46 Nov./46 None Dilatation Spontaneous Negative 
and curet- abortion 
tage for 
retained 
secundines 
& 4/ 6/49 Jan./50 None None None Induced Negative 
abortion 
oe: A 9/10/49 Nov./50 None None None Spontaneous Negative 
abortion 
4. A. L. 5/23/47 June/49 None None None Spontaneous Negative 
abortion 
5. M. B. 10/30/44 <Aug./45 None None None Spontaneous Negative 
abortion 
6. Idem Jan./50 None None None Spontaneous Negative 
abortion 
7 M.M. 9/15/47 June/50 None None None Low forceps Negative 
episiotomy 
8. RB. S. 8/25/44 May/48 None None None Low forceps Negative 
episiotomy 
9 R. E. 3/16/45 Apr./47 None None None Low forceps Negative 
episiotomy 
10, A. B. 12/17/48 Jan./50 None None None Spontaneous Negative 
i DP. 8/30/47 Nov./48 None None None . Repeat sec- Negative 
tion 
12. Idem Nov./50 None None None Repeat sec- Negative 
tion 
13. E. W. 9/ 2/42 Jan./46 None None None Spontaneous Negative 
14. Idem Mar./47 None None None Spontaneous Negative 
15. Idem May/48 None None None Spontaneous Negative 


Four patients died two years, two years, three years, and five years, respec- 
tively, following ligation, from unrelated causes. None had become pregnant in 
the meantime. Of the remaining 46 cases, 15 pregnancies in 11 patients oc- 
curred (22 per cent), two patients having become pregnant twice and one three 
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times. In 5 patients 6 abortions occurred, one admittedly from interference. 
In the 6 other patients, all 9 pregnancies were delivered at term. Of interest 
is the fact that all abortions occurred in patients who had had ligations and who 
subsquently were cared for at Charity Hospital, whereas all except one of the 
pregnancies resulting in term delivery occurred in private patients. Pertinent 
data regarding the course of pregnancy in these patients are listed in Table IT. 


Big: 1. 


Fig. 2. 


Fig. 1.—Secretory endometrium in uterus removed 1% years following ligation of vena 
cava and ovarian vessels. 


Fig. 2.—Corpora lutea in ovary of patient who 1% years previously had ligation of vena 
cava and ovarian vessels. 


In no patient could any difference be detected as regards course of pregnancy 
or parturition as compared to women who had not had a previous ligation of 
the inferior vena cava and ovarian veins (Table II). Thus of the 50 patients 
who survived ligation without having had a sterilizing procedure either before 
or at the time of ligation, who were under 50 years of age, and who theoretically 
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could have become pregnant, 11 (22 per cent) conceived. Admittedly this is a 
relatively small group; however, the fact that the majority of operations were 
necessitated by postabortal sepsis indicates little desire for childbearing in many. 
Also, some are unmarried. It it assumed that the inflammatory nature of the 
disease would render some sterile or relatively infertile. No sterility studies 
were performed on any of these patients or their husbands. 


Ovulation 


Eleven patients demonstrated that they ovulated by subsequently becoming 
pregnant. Of the remaining 39 subjects, 7 underwent hysterectomy after 1944 
for symptoms resulting from the initial pelvic inflammation. One of these was 
operated upon elsewhere and pathologie studies on tissues removed are not 
available for study. In another the inflammatory process had completely 
destroyed the endometrium and ovaries and a persistent pyometra was present. 


Fig. 3.—Endometrial biopsy showing secretory changes, nine years after patient had ligation 
of vena cava and ovarian vessels. 


In one, the endometrium was proliferative in type but the ovary showed a 
corpora hemorrhagica. In the remaining four, secretory endometrium (Fig. 1) 
and/or fresh corpora lutea were present (Fig. 2). In the 32 remaining patients, 
15 did not return for endometrial biopsy or at the time of follow-up examination 
were just past a bleeding episode and endometrial biopsy at that time of the 
eyele would not have been of any value in determination of ovulation. Thus 
endometrial biopsy studies were carried out in 17 patients. Thirteen showed 
secretory endometrium, 3 demonstrated proliferative changes, and one chronic 
endometritis. Endometrial biopsy showed secretory endometrium as long as nine 
years following ligation (Fig. 3). 


Comment 


From this and previous studies by us on patients who have had ligation of 
the inferior vena cava and ovarian veins we believe that in addition to adequate 
circulation in the extremities a similar sufficient venous circulation exists in the 
pelvis as evidenced by lack of engorgement, congestion, or varicosities of the 
pelvie veins, or edema of the pelvie organs or retroperitoneal tissues. Further- 
more, the occurrence of cyclic bleeding of normal duration and amount in the 
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vast majority of these patients is further evidence that no severe or even moder- 
ate interference with ovarian circulation or metabolism results. In addition, 
evidence of ovulation was present as determined by pregnancy, secretory endo- 
metrium, or corpora lutea in 29 of these patients. Fifteen patients did not 
return for endometrial biopsy study, or at the time of follow-up examinations 
had just had a bleeding episode, which precluded any information by endo- 
metrial biopsy. Thus, 29 of 35 patients (83 per cent) showed normal ovarian 
function. 

Patients who became pregnant did not show any deviation from the norm 
of patients who had not had ligation of the inferior vena cava and ovarian 
vessels, either ante partum, intra partum, or post partum. 


Conclusions 


1. Following ligation of the inferior vena cava and ovarian vessels, pelvic 
circulation is adequate. Circulation to the ovary is sufficient to allow for the 
normal metabolic processes and ovulation in that organ. 

2. Pregnaney occurring subsequent to ligation of the inferior vena cava 
and ovarian vessels pursues a normal course, the patient being subject to no 
more complications or types of complications than the pregnant woman who has 
not undergone ligation of the vessels. 

3. Disturbances in menstrual function or ovulation in these patients most 
probably are a result of residua of the original pelvic infection. 
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Discussion 


DR. JOHN I. BREWER, Chicago, Ill.—Sequelae of vena cava ligation have been de- 
scribed in a few reports. As in so many things in medicine there is considerable variation 
in these reports concerning the frequency and severity of the sequelae. While this creates 
some confusion, more is produced by ill-conceived and preconceived ideas of serious sequelae 
that might possibly occur. Collins and his group are methodically presenting evidence that 
most of the ideas are unfounded and that actually the patients are not incapacitated after- 
ward and that normal physiological processes continue unabaited. Today we have heard that 
the ovarian and endometrial functions are not disturbed by interruption of the major venous 
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return route. Any alteration in these functions is directly due to the primary pelvic lesion 
or lesions and not to the ligation of the vena cava. Shea and Robertson recently have also 
described the maintenance of normal genital function culminating in pregnancy. The marked 
and persistent edema in the lower extremities of the patients they report upon, which is in 
marked contrast to the experience of Collins, suggests that there is considerable venous con- 
gestion in the pelvic and leg veins. Apparently, however, this does not interfere with 
ovulation, fertilization, and implantation. Based upon their report, the detrimental effect of 
pelvic congestion on these processes and on menstruation might be questioned. This can only 
be questioned and not proved. The available evidence founded on direct observation and 
reported by Collins is that no stagnation, pooling of venous blood, or varicosities in the 
pelvie veins of his patients occurred. However, his patients had no edema, so the possibility 
still exists that pelvic congestion is overemphasized as a factor in abnormal ovarian function 
and uterine bleeding. 

From this and other writings of Collins’ group it would seem that the sequelae of 
ligation of the vena cava and ovarian arteries and veins are not as frequent or severe as 
might be anticipated or as one might be led to believe from the writings of others. The 
sequelae as reported here do not prohibit the use of the procedure. 

That this procedure is to be employed as a lifesaving measure only after more con- 
servative means have failed is well emphasized by the present author. 


DR. CARL P. HUBER, Indianapolis, Ind.—It is unique to have as large a series of 
patients upon whom ligation of the inferior vena cava and ovarian vessels has been performed. 
It is also unique to present as complete a follow-up study of such a group. 

One would presume that so much apparent interference with the vascular apparatus 
might lead to damage to the ovarian circulation and, consequently, function. The authors have 
certainly demonstrated otherwise. The literature, however, contains many references to the 
damaging effect of hysterectomy on subsequent ovarian circulation. Are we to believe that 
these are true, or are we justified in assuming that it is more innocuous to ligate the in- 
fundibulopelvie ligament than it is to sever the anastomosis between the ovarian and uterine 
vessels? 

Pelvic inflammatory disease, particularly when repeated infections have occurred, is a 
recognized cause of disturbed ovarian function. These effects are perhaps not due to 
changes in the ovarian circulation, but are due to the direct effect of the inflammatory process 
upon the ovarian surface and underlying stroma. It occurs to me that some comment from 
the author concerning the role of chronic pelvic congestion in relation to disturbed ovarian 
function might prove interesting. It would seem that with such an adequate collateral 
circulation surrounding the pelvic organs, it would be difficult to produce chronic passive 
congestion in the absence of pelvic infection. 

The occurrence of pregnancy is certainly the best evidence of normal ovarian function. 
The fact that 22 per cent of this group of patients did become pregnant is also evidence 
of the effectiveness of the author’s treatment of suppurative pelvic thrombophlebitis. It 
is to be expected that, when pregnancy did occur, it progressed uneventfully, and that no 
particular complications were encountered at delivery. 


DR. COLLINS (Closing).—<Antibiotics with or without anticoagulants do not cure all 
of the cases of suppurative pelvic thrombophlebitis that we see in New Orleans. Infection is 
still one of ‘‘the’’ leading causes of postabortal and postpartal death. 

In reply to Dr. Brewer’s question regarding the recent report from Atlanta, Georgia, 
concerning the ill effects of vena cava ligation, we re-emphasize that we have not seen these 
poor results. But rather, on the other hand, patients do very well as is shown by the study 
presented today, and are not incapacitated in any fashion, but have normal ovarian and 
uterine function. It is to be noted likewise that the vast majority of our ligations were 
performed for suppurative phlebothrombosis of the pelvic veins and not for phlebothrom- 
bosis and thrombophlebitis of the leg or thigh veins. Furthermore, the adequate compensa- 
tion of the circulation in the lower extremities of the patients on whom we and our ¢ol- 
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leagues of the gynecological service have operated has encouraged the surgical service at 
Tulane to add vena cava ligation to their therapy of phlebothrombosis and thrombophlebitis 
of the lower extremities. In addition, we may say that this procedure is being used with 
increasing frequency not only on the gynecological service, but by the general surgical 
service. 

We wish to re-emphasize that in all of our cases lumbar sympathetic block or section 

of the sympathetic chains at the time of ligation of the cava has been performed in order 
i to reduce the concomitant vasospasm and thereby give the patient a better chance to have 
good extremities. 
The Atlanta group in a critique in their article stated that we have not in our pub- 
lications made any remark as to whether or not our patients have resumed their original 
jobs. We will close our discussion by stating that all of our patients have returned to their 
former occupations, and in some instances have taken on more strenuous ones. These occu- 
pations range from waiting on tables, housekeeping, farming, and, in one instance, pro- 
fessional dancing. 


(The papers presented by Drs. Randall, Carter, and Gainey will be published in the 
March issue.) 
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CYTODYNAMIC PROPERTIES OF THE HUMAN ENDOMETRIUM 


V. Metabolism and the Enzymatic Activity of the Human Endometrium 
During the Menstrual Cycle* 


VirGINIA Mak STUERMER, M.D., AND Ropert J. STEIN, Iowa City, Iowa 


ARBURG and his co-workers’ promoted an interest in growth and repro- 

duction and their underlying metabolic processes which has pyramided 
into a voluminous literature encompassing nearly every living organ and tissue. 
In view of this, it is incomprehensible that the endometrium, a tissue which 
constitutes the very bed of mammalian reproduction, has been so neglected. 
Reynolds” classic text on uterine physiology records the known facts concern- 
ing uterine metabolism in one short chapter. Most of the work cited concerned 
animal material and did not differentiate myometrial and endometrial metab- 
olism, although the morphologic and biochemical properties of the two suggest 
differences in physiology. 

The present study was undertaken to augment our knowledge of human 
endometrial metabolism. Weekly endometrial biopsies were taken on the same 
individuals, so that any changes found would reflect cyclic variations in endo- 
metrial metabolism. Some of the more important enzymatic reactions utilized 
in endometrial metabolism were studied. These functional changes were then 
correlated with morphologic alterations in an endeavor to explain logically the 
implications of the structural variation. Finally, the entire concept of endo- 
metrial metabolism developed in the course of the study was transposed into the 
clinical realm where research must ultimately find expression if it is to fulfill 
its most useful role. 

The immediate source of animal energy is glucose, but two other facts are 
basic to the understanding of energy transformation. First, all energy can be 
accounted for as being derived from the phosphorylative mechanism. Second, 
all biologic energy transformations revolve about the adenosine tri-phosphate- 
adenosine mechanism. 

Digestion converts carbohydrates to simple sugars. In liver and muscle, 
simple sugars become glycogen (glycogenesis). Other substances besides carbo- 
hydrates—namely, glycerol, certain amino acids, lactic acid, and certain fatty 
acids—may be converted to glycogen (glyconeogenesis). In glycolysis, glycogen 
or the simple sugars are phosphorylated and then converted to pyruvie acid by 
a dozen or more enzymatic reactions. Krebs* discovered the mechanism for 
pyruvate oxidation when he found that fumarate and pyruvate could be con- 
verted to succinate anaerobically in the presence of malanate. This led to the 


*Parts of this paper were used in a thesis awarded second prize in the September, 1950. 
thesis competition sponsored by the American Association of Obstetricians, Gynecologists and 
Abdominal Surgeons. 
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recognition of the tricarboxylic acid cycle, which represents the main mechanism 
for oxidation of carbohydrates in animals. Probably phosphorylated inter- 
mediates exist for all the steps in this cycle also. The steps involved can be 
found in any recent, standard biochemical textbook.‘ 

Thus, the conversion of glucose from glycogen to lactic acid is a process 
accomplished by a series of reactions which are all reversible, except for the 
dephosphorylation of pyruvic acid. All but two are catalyzed by specific en- 
zymes and several require co-enzymes. 

Biologic oxidations must proceed stepwise for utilization of released energy. 
They depend on the transference of hydrogen to an enzyme. Dehydrogenases 
are the responsible enzymes. 

If dehydrogenase is associated with a co-enzyme, the latter is reduced and 
then may act as substrate for a second dehydrogenase to which hydrogen is 
transferred, thus reclaiming the original co-enzyme. Each such reaction re- 
leases energy used to regenerate high energy bonds. 

The cytochrome system operates in a similar manner, although it trans- 
ports electrons and not hydrogen. This system consists of three cytochromes, 
a, b, and e, and a cytochrome oxidase.’ The iron atoms therein are alternately 
reduced and oxidized with the ultimate formation of water. Coupling the tri- 
carboxylic acid cycle to the cytochrome system affords an alternate pathway 
for hydrogen transfer. 

Thus the energy necessary for maintenance of dynamic cellular equilibrium 
or for cellular propagation is derived from enzymatic reactions, largely of the 
oxidation-reduction variety. These reactions are controlled by several regu- 
lating mechanisms. With increased differentiation, more specific regulating 
mechanisms are brought into play. These include hormones, genes, nucleopro- 
teins, electrolytes, vitamins, and certain oxidation-reduction systems which act 
by controlling the rate or the polarity of enzymatic reactions. 

According to Reynolds, the respiration of certain animal uteri, liver, ovary, 
and anterior pituitary varies with the sex cycle, being high in proestrus and 
estrus and low in diestrus. Other factors also point to a cyclic variation. The 
activity of the thyroid gland is known to increase periodically and this in turn 
exerts some effect on the metabolism of the reproductive organs. Body tempera- 
ture drops in rats, guinea pigs, and rabbits just before estrus. In human beings 
the drop and rise due to progestational effect form one of the presumptive in- 
dications of ovulation. Reynolds suggests on the basis of known reciprocal 
relations between anterior pituitary and ovary on the one hand, and between 
ovary and uterus on the other, that the increased metabolism of the pituitary 
bears a causal relationship by way of the thyroid to the elevated metabolism 
observed in the uterus and elsewhere. ; 


The author found few papers on human endometrial metabolism in the 
literature. Raab* was able to show definite cyclic variation in metabolism in 
experiments carried out by the original Warburg method. Anaerobic glycolysis 
was three times higher during the proliferative phase than during the secretory. 
Similarly, oxygen consumption was three times higher during the last two as 
compared to the first two weeks in the cycle. Adler,’ using the same technique, 
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was unable to demonstrate any correlation between the menstrual eyele and 
endometrial respiration. Table I is a composite table showing range of results 
obtained by these two investigators. The range is so wide as to be statistically 
invalid. 


TABLE I. RESPIRATION, AEROBIC GLYCOLYSIS, ANAEROBIC GLYCOLYSIS, AND DERIVED RELATIONS 
OF THE ENDOMETRIUM CALCULATED FROM THE FIGURES REPORTED BY RAAB,6 AND ADLER? 


PROLIFERATIVE PHASE SECRETORY PHASE 
VALUES EARLY LATE EARLY LATE 


Respiration 
QO, 2.5-15.2 2.6-14.2 3.9-16.2 4.5 -23.0 


Aerobie glycolysis 
O 
20, 
Anaerobic glycolysis 
QX: 13.5-18.8 10.2-16.7 8.3-17.9 5.2 -16.1 


3.0-10.9 3.8- 6.7 2.8- 7.1 2.6 - 4.5 


Glycolysis inhibition 
Q a Q O, 6.6-15.4 4,1-11.8 2.8-13.6 0.7 -10.2 
CO, CO, 


Per cent inhibition of 
glycolysis by air 


N O 41 -81 40.1-71 34 -85 13 --79.6 
100 (Q co, 


co, 


Meyerhof oxidation quotient 
N, ge 2.2-12.6 1.4-13.8 0.5- 6.0 0.9 - 6.3 
CO 


Q0,/3 


Anaerobic glycolysis 
Equivalent respiration 
qX: 3.2-19.1 2.5-20.8 1.5- 8.9 0.85- 8.4 


Aerobic glycolysis 
Equivalent respiration 
O, 1.0- 6.5 1.1- 7.0 1.0- 4.0 0.5 - 1.9 


Dreyfuss® studied endometrium obtained from operative cases presenting 
regular menstrual histories. He used a Victor modification of the Fenn dif- 
ferential volumeter. His range of values was much smialler (Table II). He 
showed no significant differencees between the proliferative and secretory phases. 
However, he catalogued his tissues only as either proliferative or secretory. 

Reynolds postulated the existence of several enzyme systems in the endo- 
metrium, but it remained for Hughes® to demonstrate the amylase system and 
for Zondek and Hestrin’® to show the existence of the phosphorylase system in 
human endometrium. Both of these enzyme systems were shown to have a 
eyelic variation. Amylase concentration increased markedly following ovula- 
tion and reached its peak just prior to menses. Phosphorylase concentration 
likewise soared following ovulation. Zondek felt that the activities of these 
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two systems were mutually complimentary. Phosphorylase acts as a synthesizing 
instrument, fixing diffusible sugar and keeping the latter in a nondiffusible form 
and hence a storable reserve stuff (glycogen). Amylase, on the other hand, 
mobilizes the glycogen reserve of a tissue and converts the glycogen into sugars 
(maltose, glucose) which are diffusible. 


TABLE II, RESPIRATION, AEROBIC GLYCOLYSIS, ANAEROBIC GLYCOLYSIS, AND DERIVED 
RELATIONS OF THE ENDOMETRIUM CALCULATED FROM THE FIGURES 
REPORTED BY DREYFUSS8 


VALUES PROLIFERATIVE PHASE SECRETORY PHASE 
Respiration 16.9 16.3 
Qo, (15.0-20.0) (14.7-17.8) 
Aerobie glycolysis 
O, 1.4 1.0 
200, (0.07-2.1) (0.08-1.7) 
Anaerobic glycolysis 
N, 9.7 8.5 
200, (7.1-12.7) (6.2-11.1) 
Glycolysis inhibition 
N, 8.3 7.5 
— 
Per cent inhibition of 
glycolysis by air 
N. O 85 88 
100 (Q66,— 2¢0,) 
N, 
200, 
Meyerhof oxidation quotient 
N O 1.5 1.4 
200, — 200, 
QO,/3 
Anaerobic glycolysis 
Equivalent respiration 
N. 1.8 1.6 
200, 
QO,/3 
Aerobic glycolysis 
Equivalent respiration 
Q O, 0.25 0.19 
Co, 
QO./3 


This study was organized from the point of view of presenting a systematic 
survey of the cyclic variations of some human endometrial metabolic mechanisms. 
Thus, there will be separate sections devoted to: 


1. Respiration, aerobic glycolysis, and anaerobic glycolysis 
2. Activity of succinic and malic dehydrogenases 

3. Cytochrome oxidase activity 

4. Adenosine triphosphatase activity 


Each section will contain its own introduction, an outline of experimental 
methods, and a tabulation of results, together with a short discussion of im- 
plications. 


: 

a 

4 


Ml 4 CYTODYNAMIC PROPERTIES OF HUMAN ENDOMETRIUM 363 
u 


The material for Section 1 was obtained by doing weekly endometrial bi- 
opsies on six regularly menstruating, physically healthy women throughout 
one complete menstrual cycle. Biopsies were taken with a Randall curette after 
the cervix had been cleansed with 1:1,000 aqueous Zephiran. The material for 
the other three sections was secured from operative specimens from patients 
presenting regular cycles. 

Though menstrual histories were available from all the subjects it was felt 
that the results would be more valid, if so ephemeral a thing as a patient’s 
memory could be negated. Therefore, the specimens were dated according to 
the technique described by Noyes.'! Because the series is small, the specimens 
were grouped into early and later proliferative and early and late secretory 
phases. 

Rate of Oxygen Consumption (QO.) 


Because the metabolic properties of the endometrium have received scant 
attention, respiration and glycolysis of the endometrium during the menstrual 
cycle were studied. 

Methods.— 

Endometrium, obtained by suction curette about one and one-half hours 
prior to the experiment, was weighed on a Roller-Smith balance. Aliquots were 
taken for initial wet-dry weights and for QO. determinations. The oxygen con- 
sumption (QO.) was measured in micro-Warburg manometers with side bulbs 
and gas outlets.’2 Three-tenths ml. of Krebs-Ringer phosphate solution with a 
0.2 per cent concentration of added glucose was used in the manometer flasks 
as the substrate. The dry weights of the tissue varied from 4 to 10 mg. 

Results.— 

Oxygen consumption rose during the late proliferative and late secretory 
phases. The differences were not pronounced and overlapping of values oc- 
curred. Statistically, there was no significant variation in oxygen consump- 
tion—a finding consistent with that of Adler and Dreyfuss (Table III). 


TABLE III. RESPIRATION (QO,) OF THE ENDOMETRIUM DURING THE MENSTRUAL CYCLE 


RESPIRATION (QO,) 
ENDOMETRIUM 
EARLY LATE EARLY LATE 
PATIENT PROLIFERATIVE PROLIFERATIVE SECRETORY SECRETORY 
1. M. D 3.96 3.92 2.59 4.36 
2. T. B --- 3.83 4.36 5.48 
3. M. H 2.91 4.18 3.21 5.5 
4.M.8 2.98 5.58 3.34 4.36 
5. BE --- 4.64 4.9 4.53 
6. R. C 3.10 4.21 4.85 5.08 
Average 3.24 4.4 3.87 4.88 
Range (2.91-3.96) (3.83-5.58) (2.59-4.9) (4.36-5.5) 


Although the proliferative and secretory endometriums differ morphologi- 
cally, failure to demonstrate cyclic variation in the QO, was not surprising. 
Lyman and Barron™ showed that the over-all QO, values of a pathologic tissue 
could be identical with its normal counterpart. They found average QO, values 
of 17.6 + 0.4 for both normal and nephritic kidneys. However, oxidation of 
pyruvate was reduced from 8.2 to 0.5 in normal kidneys while the lactate QO. 
was reduced from 7.7 to 1.0 in nephritic kidneys, showing that fundamental 
changes in the enzymatic constitution of a tissue can take place without affecting 
the resting oxygen consumption. This concept can be applled to the endo- 
metrium as will be shown in subsequent experiments in this report. 
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Aerobic Glycolysis 


Though the differences found in total respiration of endometrium during 
different phases of the menstrual cycle were small, acting on Lyman’s principle 
stated before, we determined aerobic glycolysis (QO, acid). 

Methods.— 

The method of Dickens and Simer'* was used. The medium was Krebs- 
Ringer-bicarbonate*; the gas mixture, 95 per cent oxygen and 5 per cent carbon 
dioxide. 

Results.— 

Highest values for aerobic glycolysis occurred during the secretory phase, 
an effect opposite to that in anaerobic glycolysis (Table IV). The values ob- 
tained for anaerobic and aerobic glycolysis of endometrium indicated that in 
the former glucose is transformed into lactic acid (anaerobically) and in the 
latter pyruvic acid is oxidized to carbon dioxide and water (aerobically). 

The phosphorylated intermediates as well as the citric acid cycle and the 
eyclophorase system will have to be investigated in detail to explain the exact 
enzymatic changes taking place in the endometrium. 


TABLE IV. AEROBIC GLYCOLYSIS (Qo) OF THE ENDOMETRIUM DURING THE 


MENSTRUAL CYCLE 


AEROBIC GLYCOLYSIS (Q aie ) 


ENDOMETRIUM 


EARLY LATE EARLY LATE 
PROLIFERATIVE PROLIFERATIVE SECRETORY SECRETORY 

0.82 1.58 

0.68 0.79 1.92 --- 

0.50 0.88 2.0 3.0 

0.60 0.84 2.05 2.98 

0.44 0.73 1.64 3.40 

0.51 0.92 1.77 3.05 

0.63 0.84 1.48 2.96 

Average 0.56 0.83 1.77 3.08 
Range (0.44-0.68) (0.73-0.92) (1.48-2.05) (2.96-3.4) 


Anaerobic Glycolysis 


As previously stated, Raab* demonstrated that the rate of anaerobic gly- 
colysis was three times higher during the proliferative phase; Adler’ found no 
change; Dreyfuss® a’ slight variation. Because anaerobic glycolysis is an im- 
portant source of cellular energy, activities of certain enzymes necessary for 
anaerobic glycolysis in endometrium were reinvestigated during the different 
phases of the menstrual cycle. 

Method.— 

The weighed tissue was homogenized in 0.2 ml. of cold triple glass-distilled 
water. Sufficient cold water was added to make a 5 per cent suspension. For 
the assay, 0.3 ml. of the homogenate was added to each working flask. The 
method of Novikoff, Potter, and LePage'® modified by Copenhaver, Meyer, and 
McShan** was employed. 


Results.— 
Anaerobic glycolysis decreased markedly during the secretory phase. The 


highest activity in the early proliferative phase (Q oe = 18.2) dropped 


gradually to the lowest in the late secretory (6.8). The over-all Q co, was 
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higher during the proliferative phase (Table V). Explanations for these dif- 
ferences may be numerous. Rapid growth of the glands during the prolifera- 
tive phase together with a relatively small vascular supply forces the tissue 
to function in a state of partial anaerobiosis. Therefore, until adequate vas- 
cularization occurs the endometrium may acquire its energy through anaerobic 
means. 


TABLE V, ANAEROBIC GLYCOLYTIC ACTIVITY (Qd3 ) OF THE ENDOMETRIUM 
2 
DURING THE MENSTRUAL CYCLE 


ANAEROB’C GLYCOLYTIC ACTIVITY 


ENDOMETRIUM 
EARLY LATE EARLY LATE 
PROLIFERATIVE PROLIFERATIVE SECRETORY SECRETORY 
9.4 -- 
--- 8.9 -- 
= 14.8 10.0 -- 
18.2 15.2 8.8 6.3 
17.6 13.4 9.0 7.0 
18.8 13.9 9.2 6.0 
18.3 13.4 8.8 6.8 
17.2 13.3 9.4 7.2 
19.4 14.9 8.7 7.7 
Average 18.2 14.1 9.1 6.8 
Range (17.2-19.4) (13.3-15.2) (8.7-10.0) (6.0-7.7) 
The Enzymes 


McShan and his co-workers'® have shown that the activity of adenosine 
triphosphatase, succinic and malic dehydrogenases, and cytochrome oxidase 
in the ovary of rats during the different phases of reproduction varies directly 
with growth and development of the corpus luteum. Endometrial changes 
are monitored by ovarian hormones but no data are available regarding 
enzymatic activity in human endometrium. Therefore, we tried to demon- 
strate certain enzymes in the endometrium together with evidence of their 
eyelie variation in order to develop probable relations between ovarian hor- 
mones and endometrial metabolism. Succiniec dehydrogenase, malice dehy- 
drogenase, and cytochrome oxidase were used as representative aerobic 
enzymes, and adenosine triphosphatase as a representative energy-depleting 
type enzyme. 

Succinic Dehydrogenase 

Results.— 

Activity increased markedly from early proliferative to early secretory 
and attained its maximum activity during the latter phase. A fall in suceinie 
dehydrogenase activity occurred during the late secretory phase. Values were 
relatively higher than in the early proliferative (Table VI). 


Malic Dehydrogenase 


Malic dehydrogenase requires the presence of diphosphopyridine nucleo- 
tide in order to react with the cytochrome system, but this factor is not 
necessary for succinic dehydrogenase. Therefore, determinations were made 
to see if MDH-ase activity would parallel SDH-ase activity. 

Results.— 

Malic dehydrogenase activity increased from the minimum in early pro- 
liferative to the maximum in the early secretory phase (Table VII). These 
values paralleled the succinic dehydrogenase activity except that no drop in 
malic dehydrogenase activity occurred during the late secretory phase. The 
bere found in early proliferative and late secretory phases were approximately 
the same, 
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TABLE VI. Succinic DEHYDROGENASE ACTIVITY OF THE ENDOMETRIUM 
DURING THE MENSTRUAL CYCLE 


SUCCINIC DEHYDROGENASE ACTIVITY (QO, ) 


ENDOMETRIUM 

EARLY LATE EARLY LATE 
PROLIFERATIVE PROLIFERATIVE SECRETORY SECRETORY 

21.4 28.5 39.4 23.1 

19.9 28.0 41.4 23.0 

20.8 28.1 39.5 25.5 

20.5 29.1 40.0 24.8 

20.0 28.0 38.9 23.9 

21.1 30.0 40.1 26.0 

20.9 29.6 41.2 25.8 

21.3 28.7 40.8 26.2 

20.7 29.5 40.8 24.3 

Average 20.7 28.8 41.3 24.7 
Range (19.9-21.4) (28.0-30.0) (38.9-41.4) (23.0-26.2) 


TABLE VII. MAtic DEHYDROGENASE ACTIVITY OF THE ENDOMETRIUM 
DURING THE MENSTRUAL CYCLE 


MALIC DEHYDROGENASE ACTIVITY (Q0,) 


ENDOMETRIUM 

EARLY LATE EARLY LATE 
PROLIFERATIVE PROLIFERATIVE SECRETORY SECRETORY 

27.1 32.5 46.8 29.1 

28.0 32.2 49.0 28.4 

27.4 31.1 44.9 28.8 

26.9 29.0 48.3 26.2 

27.2 34.0 42.9 28.1 

25.9 33.7 45.5 28.5 

28.3 31.5 43.6 26.9 

Average 27.2 36.7 46.0 28.0 
Range (25.9-28.3) (29.0-34.0) (42.9-49.0) (26.2-29.1) 


Cytochrome Oxidase 


Since both malic and succinic dehydrogenase require the presence of 
the cytochrome cytochrome-oxidase system for activity, a study of the cyclic 
activity of cytochrome-oxidase was made. 

Methods.— 

The assay for cytochrome oxidase activity was carried out on the same 
tissue samples as the assay for succinic dehydrogenase. The substrate con- 
sisted of 0.3 ml. 9 x 10-* M eytochrome ec.”? Activity of this enzyme was ex- 
pressed in terms of the QO, of the endometrium during the different phases 
of the menstrual cycle (Table VIII). The lowest average QO, value of 207.8 
occurred in the early proliferative phase and increased to 463.9 in the early 
secretory phase. The values dropped sharply during the late secretory phase 
and approximated the lowest values. 


Adenosine Triphosphatase 


Cells contain reservoirs of energy such as adenosine triphosphate, gly- 
cogen, phosphocreatine, and fat, as well as enzymes essential for the liberation 
of the energy. In normal growth or differentiation and in cellular special- 
ization these energy reservoirs vascillate between periods of marked activity 
and periods of relative quiescence. 

The content of adenosine triphosphatase in rat muscle, lungs, kidney, 
spleen, liver, brain, and ovary has been reported.?* ?* Evidence indicates 
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TABLE VIII, CyTOCHROME OXIDASE ACTIVITY OF THE ENDOMETRIUM 
DURING THE MENSTRUAL CYCLE 


CYTOCHROME OXIDASE ACTIVITY (Q0,) 


ENDOMETRIUM 
EARLY LATE EARLY LATE 
PROLIFERATIVE PROLIFERATIVE SECRETORY SECRETORY 

---- 304.8 455.0 

---- 296.4 428.0 274.0 

219.3 305.9 492.0 255.5 

200.0 300.0 500.5 240.2 

216.4 298.4 483.6 268.8 

210.5 305.2 477.4 270.5 

197.8 296.3 435.0 258.5 

203.1 308.3 440.0 238.7 

Average 207.8 301.9 463.9 258.0 
Range (197.8-219.3) (296.3-308.3) (428.0-500.5) (238.7-294.0) 


that the adenosine triphosphate system may store within its structure the 
energy liberated by the process of anaerobic?* and aerobic?® metabolism. This 
system also links the energy-consuming to the energy-producing reactions.” 

There are no reports concerning ATP-ase activity of human endometrium. 
Since energy changes in other tissue may be mediated through the ATP 
system, studies were made on the ATP-ase activity of the endometrium during 
the menstrual cyele. 

Method.— 

The method of DuBois and Potter?’ in which the quantity of ATP-ase 
determines the velocity of the liberation of inorganic phosphorus from ATP 
was used. 

Results.— 

Greatest ATP-ase activity was found in the early secretory phase and 
least in the early proliferative and late secretory phases. The rise of ATP-ase 
activity throughout the proliferative and early secretory phases parallels 
the rise in succinic and malic dehydrogenases (Table IX). 


TABLE IX. ADENOSINE TRIPHOSPHATASE ACTIVITY OF THE ENDOMETRIUM 
DURING THE MENSTRUAL CYCLE 


UNITS OF ADENOSINE TRIPHOSPHATASE 


ENDOMETRIUM 
EARLY LATE EARLY LATE 
PROLIFERATIVE PROLIFERATIVE SECRETORY SECRETORY 

--- 6.8 

8.3 20.0 5.8 

9.4 — 24.9 5.8 

9.8 12.4 20.6 7.2 

8.1 14.9 22.8 7.5 

7.5 12.3 21.0 7.9 

7.8 14.1 23.4 6.9 

8.8 13.8 22.5 6.7 

Average 8.5 13.5 22.2 6.8 
Range (7.5-9.8) (12.4-14.9) (20.0-24.9) (5.8-7.9) 


From the data presented it can be seen that the concentrations of all 
four enzymes studied varied with the menstrual] cycle. The highest values 
were obtained during the late proliferative and early secretory phases. 
Whether this high enzymatic content can be correlated with the functional 
activity of the endometrium is unknown. 
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Hormonal control of the endometrium has been fairly well defined. 
Estrogen reaches its greatest concentration during the late proliferative and 
early secretory phases,” *° progesterone, during the early secretory phase.*" ** 
Thus enzymatic activity and the concentrations of estrogen and progesterone 
parallel each other. 

Whether this means that function is greater when enzyme activity is 
high is not clear. However, one approach to this problem would be to deter- 
mine the relationship of enzyme concentrations to specific functions of the 
tissue and to other enzyme systems. ; 


Comment 


The results presented indicate that metabolic and enzymatic activity of 
the endometrium varies with the different phases of the menstrual cycle. 

Changes in the activity of enzymes are related to the processes concerned 
with growth, differentiation, and function. In the liver, the actions of 
adenosine triphosphatase, succinic dehydrogenase, and cytochrome oxidase** 
inerease during late embryonic life and reach adult levels two weeks after 
birth. These enzymes represent both energy-yielding and energy-depleting 
types. The potentially mobilized energy becomes greater in both types of 
enzymes during the period of increased differentiation and function. In early 
fetal life,** the succinic dehydrogenase of the cerebral cortex is approximately 
35 per cent of that of the adult. The activity of succinic dehydrogenase is 
50 to 100 per cent higher in pulp taken from trained muscle than in that from 
fatigued muscle.** Raska** found a significant increase in the activities of 
cytochrome oxidase and succinic dehydrogenase and in the concentration of 
cytochrome a in the kidneys of dogs after unilateral nephrectomy; those 
increases preceded hypertrophy of the remaining kidney. The activities of 
these enzymes and the concentration of cytochrome ¢ were decreased in slices 
and suspensions of kidneys from hypertensive dogs. Malice and succinic 
dehydrogenases, adenosine triphosphatase, and cytochrome oxidase reach 
high levels during the development and growth of the corpus luteum.** 

In endometrial growth or differentiation (the proliferative phase) and 
specialization (the secretory phase), a relationship seems to exist between 
enzymatic activity and functional activity such as has been shown for other 
tissues. During the proliferative phase of the endometrium, malice and suc- 
ciniec dehydrogenases, cytochrome oxidase, and adenosine triphosphatase in- 
crease in activity. The activity reaches its maximum during the early secre- 
tory phase and declines during the late secretory. 

The relation of hormonal activity to the metabolic and enzymatic changes 
in the endometrium is a fascinating, controversial, and highly fertile field for 
research. Khayyal and Scott** found that oxygen consumption by rat or 
mouse uteri in vitro showed cyclic variations, being almost constant during 
estrus and the first part of diestrus and nearly doubling during the latter 
part of diestrus. After spaying, no such variations took place. Subcutaneous 
injections of fresh bovine follicular fluid caused a rise in oxygen consumption 
of the rat uterus. Conversely, David*®® reported that oxygen consumption 
did not increase during natural estrus or when estrus was induced by hor- 
mones in the spayed animal. Kerly*? found that the rate of anaerobie gly- 
colysis varied in uteri of control rats. Injection of estradiol increased the 
rate. Though the oxygen consumption was also increased, this effect was 
less marked than the rise in anaerobic glycolysis. Carrol‘! reported that 
injections of fifty gamma of estradiol into rats caused increased uterine 
respiration, and augmented aerobic and anaerobic glycolysis. 

This investigation made no attempt to determine the effect of hormones 
on the respiration, aerobic or anaerobic glycolysis, nor on enzymatic activity 
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of endometrium. However, if one accepts the view that the endometrium 
during the proliferative phase is under the influence of estrogen and during 
the secretory, under both progesterone and estrogen, certain obvious deduc- 
tions can be made. 

The problem of the immediate future is to determine mechanisms by 
which hormones, on the one hand, and changes in the external environment, 
on the other, affect the activity of the specific enzymes. Next, the reciprocal 
relations between the metabolic and endocrine systems must be clarified. 

The recent investigations by Cori and his co-workers* of the effect of 
the anterior pituitary and adrenal cortex on glycolytic enzymes in animal 
tissues opens an avenue of approach which should stimulate much .work in 
the field of female endocrinology. 

The balance between aerobic and anaerobic glycolysis in the endometrium 
is determined by the functional state of the tissue. This makes the relation- 
ship of glycopenia of the uterus to sterility more comprehensible. It also 
suggests a whole new approach to persistent sterility in the woman who has 
no apparent abnormality according to present methods of investigation. The 
habitual aborter may well demonstrate an enzymatic deficiency incompatible 
with continued pregnancy. Faulty placental development may be a reflection 
of imperfect enzymatic function. 


Not only the pregnancy cycle but also the menstrual cycle depends upon 
proper enzyme-endocrine reciprocity. The increasing numbers of functional 
bleeders should be reduced through the complete understanding of the cyclic 
variations of enzyme activity. Enzymatic failure might well account for the 
picture of poorly developed secretory endometrium seen in a portion of 
patients with abnormal bleeding. 


Hyperplastic endometrial changes could be enhanced by changes in 
endocrine-enzyme balance, thus placing the etiology of cystic hyperplasia, 
pseudomalignant endometrial changes, polyps, and even malignaney on a 
firmer foundation. 

This study is valuable only because it evokes speculation. Obviously, 
changes observed in so few eases can do little more than demonstrate a trend. 
Furthermore, no attempt was made to convert faney into fact through actual 
clinical testing of our results. Indeed, such an undertaking would be as- 
tronomical in scope. At this point in the study of endometrial metabolism, 
we are content to philosophize on the clinical implications, hoping thereby. to 
Stimulate a closer surveillance of these facts by other investigators. This 
study is only a bare beginning. Its greatest contribution is that it shows 
that human endometrium is readily obtainable and easily studied. Because 
of the tremendous import of this tissue in the economy of the female organism 
and because present methods facilitate study of this tissue, it is to be hoped 
that human endomerium will be exhaustively studied in the near future. In 
so doing one of the greatest enigmas in medical science may be solved. 


Summary 


1. Oxygen consumption rises during the late proliferative and late secre- 
tory phases. 

2. Highest values for aerobic glycolysis occurred during the secretory 
phase, an effect opposite to that in anaerobic glycolysis. 

3. The activities of malic and succinic dehydrogenases, cytochrome oxi- 
dase, and adenosine triphosphatase rise during the proliferative phase and 
attain their maximum activity during the early secretory. 

4. Enzymatic activity seems to parallel hormonal activity. 
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BACTEROIDES INFECTIONS OF THE FEMALE GENITAL TRACT 


CuHeEsterR E. Cuark, M.D., AND ALVIN F. Wiersma, M.D.,* Syracuse, N. Y. 


(From the Department of Gynecology of Syracuse Memorial Hospital and the State University 
of New York Medical Center at Syracuse) 


HE anaerobic gram-negative nonsporulating bacilli of the genus Bacteroides 

are not infrequent pathogenic invaders of the female genital tract, in the 
puerperal as well as the gynecologic patient. 

This organism lives a commensal existence in the intestinal, respiratory, and 
genitourinary tracts.'. The clinical significance of this group of organisms as 
an etiological factor in postpartum endometritis, pelvic inflammatory disease, 
secondary infection in cancer of the female genital tract, or possible subsequent 
bacteremias is not appreciated by clinicians, particularly in the specialty of 
gynecology and obstetrics. There have been only two or three series of cases 
reported in the English literature and these were by internists. As far as we 
could definitely ascertain, this is the first series reported from an obstetric and 
gynecologic service. 


This paper will review the 47 Bacteroides infections on the obstetrical and 
gynecological services at Syracuse Memorial Hospital between Jan. 1, 1949, and 
April 30, 1951. Three eases will be presented in detail, two of which are bac- 
teremias. The third case illustrates the importance of bacteriologic study of 
uterine malignancies and the complications that can arise when there is sec- 
ondary infection due to Bacteroides. It is hoped that this paper will stimulate 
further study as to the clinical importance of these organisms. 

Veillon and Zuber,? Burdon, Harris and Brown,® Smith and Ropes,® and 
Beigelman and Rantz’ have written about these organisms. The latter authors 
reported a series of 47 cases of Bacteroides infection from the Stanford Uni- 
versity Hospital. Fifteen of these, or 31 per cent, were from the female genital 
tract. They reported two bacteremias from primary infections in other than 
the female pelvic organs with a 50 per cent mortality. 


Bacteriology and Pathology 


The genus is composed of 23 species as listed in Bergey’s Manual of De- 
terminative Bacteriology. Medical bacteriologists, however, prefer to classify 
the genus into pleomorphic strains, represented by Bacteroides funduliformis, 
and nonpleomorphic, represented by Bacteroides fragilis.® 

Fragilis and funduliformis are considered to be the most pathogenic for 
man and these are isolated in the fatal bacteremias. They produce subcutaneous 
abscesses when injected into guinea pigs, and rabbits succumb with abscesses 
of the liver, lungs, and joints.’ 

According to Reid,’ a local thrombophlebitis at the site of initial infection 
is a frequent occurrence in bacteremias. Infected emboli are dislodged and 
reach the lungs with subsequent multiple septic infarets and abscesses. Clini- 
cally there are coarse, moist rales, dyspnea, expectoration, cough, pain, and con- 
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solidation. The liver may also be invaded with emboli resulting in a diffuse 
hepatitis, single or multiple abscesses. This may result in jaundice. Emboli 
may also invade the joints, kidneys, or brain. 


Methods 


At the present time, all blood cultures taken on obstetric or gynecologic 
patients include an anaerobic culture. The medium is composed of thio- 
glycollate broth, sodium citrate, and 0.1 per cent agar. The culture is ex- 
amined each day. It is incubated for a total of 5 days if no growth is seen. At 
that time or when growth is seen, 2 ¢.c. are aseptically centrifuged, the super- 
natant discarded, and the sediment smeared and cultured on blood infusion 
plate, chocolate plate, and a tube of thioglycollate inoculated. An eosin- 
methylene blue plate is inoculated from the swab and cultured aerobically and 
anaerobically. The isolation of gram-negative, nonsporulating, anaerobic, pleo- 
morphie or nonpleomorphic microorganisms is tentative evidence of the presence 
of a member of the genus Bacteroides. 


Material 


During the period covered by this study 267 cultures for predominating 
organisms were done, excluding urine examinations. 


TABLE I 
Blood 51 
Swabs (Gynecological) 151 
(Obstetrical) 65 
Total 267 


Of this group there were 47 positive Bacteroides cultures, two being blood 
cultures. Of the total there were thus 17.3 per cent positive Bacteroides cul- 
tures in a 28-month period. 

: The cases may be classified as shown in Table II. 


TABLE II 


Bacteremias 2 


Uterine malignancy 13 
Squamous carcinoma of the cervix 10 
Adenocarcinoma of the corpus 3 
With pyometra : 7 
Without pyometra 6 


Endometritis, post partum 13 
Amnionitis 1 
Septic abortion 3 
Bartholin abscess 5 
Skenitis 1 
Upper pelvic inflammatory disease 1 
Wound abscess 4 


Ischiorectal abscess, postoperative— 
Vaginal hysterectomy and plastic 


1 
Postoperative vaginal hysterectomy and plastic 1 
Cervicitis during pregnancy 1 
Vaginal bleeding and leukorrhea 1 
Pregnant patients 21 
Nonpregnant patients 26 
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Bacteremias 


Bacteroides bacteremias or septicemias have been reported by Thompson 
and Beaver,’® Rosenow and Brown’ Dixon and Deuterman,'! Brown, Williams 
and Herrell,’? McVay, Guthrie, and Sprunt,’* and the foreign literature with 
almost uniformly low survival rates. 


When the Bacteroides organisms gain entrance to the blood stream from 
a local infection the clinical picture becomes one of chills, fever, profuse 
sweating, weakness, leukocytosis, and often icterus and embolic phenomena 
of lungs and liver. 


The two cases to be reported were both associated with pregnancy com- 
plications. One patient, in whom Bacteroides fragilis was cultured, was 
admitted with a late postpartum hemorrhage presumably due to retained 
Secundines. The bleeding persisted despite three dilatations and curettages, 
supracervical hysterectomy, and repeated vaginal packings. Sepsis occurred 
with icterus and embolic phenomena of the lungs and liver. Recovery fol- 
lowed sulfonamide therapy, repeated blood transfusions (21 units), and 
ligation of the hypogastric arteries. 


Case 1.—Mrs. M. G., a 27-year-old, gravida ii, para i, was admitted to the Syracuse 
Memorial Hospital Nov. 4, 1949, at 40 weeks’ gestation and delivered spontaneously six hours 
later over an episiotomy under saddle block anesthesia, The third stage was normal. The 
patient kad a normal postpartum course with no fever. She was out of bed on the second 
day. On the fourth day, there was some bright red vaginal bleeding. Ergotrate series was 
repeated and the patient was discharged on the sixth day with no bleeding, and the fundus 
four fingerbreadths below the umbilicus. She was readmitted the following day with moderate 
bleeding, passing clots. Examination revealed blood pressure 105/70, pulse 116, uterus 
palpable up to the umbilicus. A dilatation and curettage were done Nov. 12, 1949, at which 
time the uterus sounded to 414 inches and several pieces of necrotic tissue were obtained. 
Uterus and vagina were packed, and 1,000 c.c. of blood were given. The following day 
bleeding recurred. She was given Koagamin, vitamin K, and calcium gluconate. Repeat 
dilatation and curettage were done November 14, with removal of more necrotic tissue. She 
was given 1,000 c.c. of blood. Bleeding was still not controlled and a dilatation and curettage 
were done by another consultant on November 16, with removal of a few small pieces of 
placental tissue, and 1,000 c.c. of blood were given. On November 16, bleeding time was 
2 minutes and 35 seconds, clotting time was 9 minutes. On November 17, the patient still 
was bleeding and the decision was made to do a hysterectomy. Supracervical hysterectomy 
was done. There were areas of subperitoneal ecchymosis in the right parametrium close to 
the cervix. The pathologic report was chronic endomyometritis with subinvolution. One 
thousand five hundred e.c. blood were given before and during the procedure. On Nov. 18, 
1949, the temperature was 104° F., pulse 140, respiration 40, with tenderness over the incision 
and questionable atelectasis in the right lower lobe. She was given penicillin, 100,000 units 
every three hours, and streptomycin, 0.5 Gm. four times a day. On Nov. 19, 1949, it was 
noted that there was a hematoma in the wound. The patient began to have a sanguinopurulent 
discharge from the vagina. On Nov. 22, 1949, the patient was examined and there was a 
trickle of bright red blood coming through the cervical os, Sutures were placed in lateral 
angles and Gelfoam was inserted into the os and the vagina packed. Twenty-four hours 
later there was bleeding through the pack and the vagina was repacked. On November 25, 
a mass was noted in the right parametrium, the temperature was 104° F., and a blood culture 
was taken for aerobes and anaerobes. On November 25, vaginal discharge had a foul odor 
and was more purulent. A blood culture was taken. The patient was seen by a medical 
consultant who advised sulfadiazine, 4 Gm. immediately and 1 Gm. every four hours, and 
continuance of penicillin. Blood culture was repeated on November 27. On Nov. 29, 1949, 
attempts were made to stop the bleeding from below but were unsuccessful and ligation of 
the hypogastric arteries was done. Bleeding could be seen to be coming from within the 
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cervical canal, and a drain was placed. The patient developed icterus and recurrent episodes 
of pain in the chest with signs of consolidation (rales, diminished breath sounds, ete.). On 
Dec. 7, 1949, the tourniquet test was negative, bleeding and clotting time normal. On 
Dec. 8, 1949, prothrombin time was 50 to 55 per cent of normal. The patient improved 
gradually and was discharged on Dec, 29, 1949. 

Pathologic Report.—Nov. 29, 1949, right tube and ovary, acute and chronic salpingitis, 
acute oophoritis. 

Bacteriologic Report.—Nov. 23, 1949, urine culture negative. Nov. 25, 1949, blood 
culture, positive for Bacteroides fragilis. Nov. 26, 1949, vaginal discharge culture, Bac- 
teroides. Dec. 1, 1949, Cervix, Bacteroides and coliform bacillus. Peritoneal swab, Bac- 
teroides and coliform bacillus. 

The cause of the bleeding in this case is somewhat obscure. The bleeding initially 
was probably uterine or endometrial in origin, due possibly to subinvolution of the placental 
site and mild endometritis. Repeated curettage may have caused a flare-up and extension 
of the infection, resulting in endomyometritis and a parametritis, bacteremia, local thrombo- 
phlebitis, embolic phenomena to lungs of septic emboli. The bleeding then became cervical, 
from the necrotic and infected endocervix. In the bleeding vessels, thrombosis could not 
take place in the presence of the severe infection. The low prothrombin (50-55 per cent) 
undoubtedly played a part in the hemorrhage. The etiology of this may have been liver 
disease, secondary to emboli to the liver. 

Sulfonamides finally controlled the infection and ligation of the hypogastric arteries 
controlled the hemorrhage. 

The shaking chills, fever, profuse sweats, weakness, and embolic phenomena are typical 
clinical features of Bacteroides bacteremia. 

Beigelman and Rantz7 reported a similar case complicated by postpartum hemorrhage, 
anemia, cervicitis, and endometritis. 


CASE 2.—Mrs. R. L. P. is a 32-year-old, white, gravida iii, para i, abortus i, whose men- 
strual periods began at the age of 16 years, occurred every 24 to 28 days, and lasted four 
days. She was admitted to Syracuse Memorial Hospital Dec. 22, 1950, with cramps and 
vaginal bleeding of two days’ duration. The patient had had regular menses, and her last 
menstrual period was in the last week of September. Two days prior to admission, a rubber 
catheter was passed through the cervix to attempt an induced abortion. The patient had 
no pain and membranes did not rupture, That evening the patient began to have cramps 
and felt warm. The membranes ruptured spontaneously the day of admission and she began 
to have some vaginal bleeding and severe abdominal cramps. 

Past history revealed an admission in October and November, 1939, for toxemia and 
delivery. The patient went into shock following delivery. 

On admission, temperature was 102.4° F.; pulse, 130; respiration 32. The patient was 
pale and slightly dehydrated and was having periodic painful contractions. Heart and lungs 
and physical examination were negative except for a hard tender mass in the lower abdomen 
two fingerbreadths below the umbilicus, presumably the uterus. 

Blood was taken for routine laboratory work and culture. Morphine sulfate, 4% grain, 
was given, and 1,000 ¢.c. blood crossmatched. Penicillin 300,000 units (crystalline), was 
given plus procaine penicillin 300,000 units streptomycin 0.5 Gm. immediately and four times 
a day, and 1,000 ¢.c. 5 per cent glucose in water intravenously. There were 25,300 white 
blood cells with 97 per cent polymorphonuclear leukocytes, 32 per cent hematocrit, and 11.1 
Gm. hemoglobin. Urinalysis negative. Serology negative. 

Four hours after admission the patient passed a macerated, 4-months-sized male fetus 
in bed. The placenta was retained, bleeding was minimal. Thirty hours after admission 
the temperature was normal. Four days after admission the patient passed a necrotic 
placenta and decidual tissue. She was given 500 c.c. of blood the day of admission and 
250 ¢.c. on December 26, and December 27. She was given oxytocics and discharged the 
ninth hospital day. 
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This is a case of septic induced abortion in which Bacteroides funduliformis was cul- 
tured from the blood stream. Recovery was rapid and uneventful following massive doses 
of penicillin and 2 Gm. daily of streptomycin. 


Postpartum Endometritis 


There were 15 cases on the obstetrical and gynecological services with 
this diagnosis, including Case 1 reported under bacteremias. The cultures 
were taken only on febrile patients for diagnosis and identification of the 
etiological organism. 

Beigelman and Rantz’ in their series reported 5 cases of puerperal 
endometritis with no mortality. 

This organism causes a saprophytic endometritis with a profuse, foul, 
thin lochia, described in 1927 by Harris and Brown. 

, 1. Type of delivery: One cesarean, 6 spontaneous, and 8 low prophylactic 
oreeps. 

2. Status of membranes: Three of the 15 patients had ruptured membranes 
for 6 or more hours prior to onset of labor. One of these had ruptured mem- 
branes, a total of 105 hours prior to labor. She was admitted with a fever of 
101.2° F. About 8 hours later twins were delivered. Culture of exudate on 
placenta grew aerobic alpha streptococci and Bacteroides. 

Septic Abortion.—Three positive cultures were obtained from patients with 
septic abortion. Of these, one case is the bacteremia described as Case 2. Two 
of these were definitely induced abortions. 

Uterine Malignancies 

There were 13 malignancies, ten squamous carcinomas of the cervix and 
three adenocarcinomas of the corpus, in which there was secondary infection 
due to Bacteroides. Seven of these were associated with a pyometra. Thus 
50 per cent of the nonpuerperal cases could be classified in this group. 

Nowhere in the literature could we find anything concerning these infee- 
tions associated with cancer of the cervix and uterus. Inasmuch as these 
organisms are saprophytic and are frequently cultured from the cervix and 
vagina, infection complicating malignancy might well occur. 

1. Cancer of the Cervix.—Five of the ten cervical malignancies were com- 
plicated with pyometra sometime in their clinical courses, usually post radiation. 
The staging of these cases is presented in Table III. 


TaBLE III 
CLASSIFICATION 
SYRACUSE MEMORIAL 
HOSPITAL PYOMETRA NO PYOMETRA TOTAL d 
Stage I 3 3 6 
Stage IT 1 1 
Stage III 1 1 
Stage IV 1 shay 2 
Total 5 5 10 


2. Adenocarcinoma of the Corpus.—Two of the three cases in this group 
were complicated by pyometra, one by wound abscess. Treatment of the neo- 
plasm consisted of intracavitary radium by the Heyman method followed by 
total hysterectomy and bilateral salpingo-oophorectomy. This was done in two 
of the three cases. The third patient developed a rectouterine fistula and 
received x-ray treatment. 

The following case report is presented as a probable bacteremia and illus- 
trates the clinical importance of knowledge of the bacteriology and clinical 
features of Bacteroides infections. 
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- Case 3.—Mrs. K. S., a 36-year-old, gravida xi, para ix, whose menstrual periods began 
at the age of 12 and occurred every 28 to 30 days, lasting 4 days, was admitted to Syracuse 
Memorial Hospital March 15, 1950, with the chief complaint of profuse foul vaginal dis- 
charge since delivery of her last child in April, 1948. Her last menstrual period was 
Feb. 22, 1950. She was apparently in good health until delivery in April, 1948, following 
which she noted a yellow vaginal discharge which became more profuse and foul, par- 
ticularly after November, 1949. Biopsies of June and November, 1949, were reported as 
showing very atypical changes. From November, 1949, until March, 1950, the patient had 
severe dysmenorrhea and some right lower quadrant pain. 

The past history was noncontributory. 

Pelvic examination at this time showed a Schiller light area around the os and left 
lateral posterior lip which was biopsied and reported as squamous carcinoma of the cervix 
with invasion. The uterus was slightly enlarged, and there was no parametrial extension. 
This was classified as Stage I. 

On April 23, radium was inserted and a total dosage of 6,000 mg. hr. given, followed 
by x-ray to a total of 3,974 r estimated tumor dose. She was given penicillin and strepto- 
mycin during radium therapy, and was discharged March 28, 1950. 

While receiving x-ray therapy the patient was readmitted April 17, 1950, with com- 
plaints of epigastric and chest pain, productive cough, chills and fever, and yellow dis- 
charge. Temperature was 101° F.; pulse, 80; respiration, 22. Examination of the chest 
revealed scattered areas of diminished breath sounds and loud crackling rales. Examina- 
tion of the heart was negative. There was bilateral calf tenderness and positive Homan’s 
sign on the left. She was put on penicillin and streptomycin treatment. On the second 
day, the temperature rose to 106° -F. with a shaking chill. A blood culture taken was nega- 
tive. The patient continued to have a septic course with chills. Chest x-ray revealed 
consolidation in the right middle lobe. Specimens of sputum were negative. She was 
seen by a medical consultant who made a diagnosis of pelvic thrombophlebitis with mul- 
tiple pulmonary emboli and pneumonitis. The patient was started on heparin and Di- 
eumarol. On April 20, 1950, aureomycin was started. On April 22, penicillin and strepto- 
mycin were discontinued. 

The patient improved and on April 25 there was clearing of previous consolidation 
on x-ray. On April 26, x-ray therapy was restarted. On May 23, pelvic examination re- 
vealed a cervix with slough and a purulent discharge present. There was no pyometra. 
There was tenderness in the cul-de-sac but no mass. Both parametria were tense with 
slight induration. Impression: Subsiding parametritis. The patient was discharged May 
29, to be followed in the outpatient department. 

On each visit to the tumor clinic she complained of foul vaginal discharge. On 
August 24, on cervical dilatation, 30 c.c. of foul, fecal-smelling purulent material were 
drained. Diagnosis: pyometra. A Papanicolaou smear was reported as Class IV, ‘‘per- 
sistent squamous carcinoma.’’ On August 29, 30 ¢.c. were again obtained. 

On September 7, the patient was readmitted with a temperature of 102.4° F. chills, 
pain in lower abdomen and legs, and nausea. A sound was introduced into the uterus with 
production of 4 ounces of foul pus. Drains were sutured into the cervical canal. Dilatation 
and curettage and cervical biopsy were done on September 20. Pathologic report: ‘‘Few 
small fragments suspicious of squamous carcinoma.’’ Blood culture on admission was 
negative (aerobic and anaerobic). The patient was discharged Sept. 25, 1950, improved 
on bed rest and penicillin. 

On Oct. 6, 1940, she was readmitted for recurrent pyometra. Chloromycetin was 
given. Blood culture taken October 6 was negative. She was discharged improved 
October 9. 

The patient was readmitted Dec. 17, 1950, because of right inguinal pain. Sig- 
moidoscopy revealed some stricture of the rectum, post irradiation. Cystoscopy and 
pyelography normal. Barium enema negative. 

Papanicolaou smears were positive for persistent carcinoma, 
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The patient was readmitted Jan. 10, 1951, with right lower quadrant pain. Dilata- 
tion and curettage were done on January 18. Examination revealed parametrial in- 
duration on the right, thought to be due to infection. Biopsies showed active tumor. 
On January 25, a Wertheim hysterectomy and pelvic lymph node dissection were done. 
There were thickening and induration of the right parametrium and the cervix was pulled 
to the right. During the dissection, the cervical canal was entered on the right at the 
region of the internal os. Pathologic report on the specimen revealed no active tumor. 
The temperature was normal on the third postoperative day. Penicillin and streptomycin 
were given postoperatively. 

On the eighth day, the temperature was elevated to 100.2° F., and the patient had 
abdominal pain. On the thirteenth day, a wound abscess at the lower end of the incision 
was found, incised, and drained with production of 50 ¢.c. of green-yellow, foul-smelling 
pus. Culture was positive for Bacteroides. Blood culture on the fourteenth day was nega- 
tive. The patient was discharged on the twentieth postoperative day in good condition. 

Follow-up in the clinic revealed the incision and vault healed and a functional 
vagina present. 

In reviewing this case, we were disappointed to find no bacteriological study of 
the vaginal discharge or pus from the pyometra. The latter had the characteristics of 
pus from a Bacteroides infection. The fact that the wound abscess produced a pure cul- 
ture of Bacteroides would lead one to conclude that this organism was present in the 
cervical canal, which was inadvertently entered, and in the right parametrium. 

The embolic phenomena to the lungs were present in Case 1 and are pathognomonic 
of Bacteroides bacteremia. 


We should then be mindful of the role that infection plays in the morbidity 
and mortality of cancer patients. It is not the purpose of this paper to discuss 
in detail the role and effect of infection on radiation therapy in cervical cancer. 
It is known that infection will prevent the optimum effect of irradiation. As 
shown by Case 3, Bacteroides infections can cause considerable concern in 
management. This case, in which the malignancy was confined to the cervix, 
had persistence of tumor following the usual radium therapy and for this 
reason the radical hysterectomy was performed. Did infection interfere with 
the radiosensitivity of this tumor? Further studies will be needed to answer 
any such question. 

As shown in Table IV, seven of the ten cases can be classified as in Stages 
I and II. At this center these are given radium therapy followed by x-ray 
and in Stages III and IV radium follows x-ray therapy. This is too small a 
series of eases from which to draw conclusions but it would seem that infection 
is a problem also in the early cases, and that the x-ray has a bactericidal as 
well as cancerocidal effect. 

Wound Abscess.—There were four wound abscesses, two being in malig- 
nancy cases. 

Pelvic Inflammatory Disease 


Smith and Ropes,® and Beigelman and Rantz’ have reported cases of upper 
pelvic inflammatory disease in which this organism was isolated. 

In this series there is one case of upper tract pelvic inflammatory disease. 
The patient had bilateral tubovarian masses, fever, and abdominal pain. Cerv- 
ical culture showed alpha streptococcus and Bacteroides. She was given peni- 
cillin and sulfonamides. Exploratory laparotomy revealed the patient to have 
subacute pelvic inflammatory disease and the abdomen was closed. 

There were also five cases of Bartholin’s abscess and one case of chronic 
skenitis, one in a pregnant patient was incised and drained one month prior 
to delivery. This patient is now pregnant again and a Bartholin abscess has 
appeared on the other side, from which a mixed culture, including Bacteroides, 
was obtained. 
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Postoperative Vaginal Hysterectomy and Plastic 


Two cases fall into this category. One patient had an uneventful and 
nonmorbid immediate postoperative course, but was admitted 18 days later 
with ischiorectal abscesses. These were drained and culture grew anaerobic 
streptococcus and Bacteroides. 


Accompanying Organisms 


Cases with pure culture of Bacteroides 9 
Cases with mixed cultures 38 
Anaerobic streptococci 13 
Aerobic alpha streptococcus 17 
Beta streptococcus 3 
Staphylococcus aureus 9 
Pneumococci 
Coliform bacillus 2 


The frequent association of anaerobic streptococci and Bacteroides is men- 
tioned by Beigelman and Rantz who believe there might well be a symbiotic 
relationship between these two organisms. 


Diagnosis 

Recognition of the characteristic odor of discharges from localized Bac- 
teroides infections and taking a swab for aerobic and anaerobic culture should 
result in more diagnoses. 

Patients with uterine malignancy, pelvic inflammatory disease, postpartum 
endometritis, or septic abortion who have shaking chills, fever, profuse sweats, 
and embolic phenomena should have aerobic and anaerobic blood cultures. 
These should be repeated as they may not become positive for 5 to 7 days fol- 
lowing onset of symptoms. 


Treatment 


Many drugs have been tried in the treatment of these anaerobic infections: 
penicillin, sulfonamides, streptomycin, aureomycin, Chloromycetin, and ter- 
ramycin.'* Most observers agree that these organisms are generally penicillin 
and streptomycin resistant.’ Sulfonamides have been used successfully in 
large doses with recovery in some bacteremias. 

MeVay and associates'* reported eighteen cases of Bacteroides infections 
at John Gaston Hospital in a five-year period in which six cases were bac- 
teremias. Four of these patients died in spite of chemotherapy prior to use 
of aureomycin. Two treated with the latter drug survived. Sensitivity tests 
revealed resistance to penicillin and streptomycin but sensitivity to aureomycin. 
MeVay treated his two cases with 4 to 5 Gm. of aureomycin daily. Supportive 
treatment included small blood transfusions, iron, vitamins, and high-protein, 
high-carbohydrate diet. The following dosage schedule was used: first day, 
750 mg.; second day, 2 Gm.; third day, 4 Gm.; fourth day, 5 Gm. until evidence 
of recovery. 

It would seem that aureomycin, Chloromycetin, or terramycin, with their 
wider bacterial spectrum, would more likely control these infections in the 
obstetrical and gynecological patient. 


Summary and Conclusions 
1. Ina 28-month period on the obstetric and gynecologic services, members 
of the genus Bacteroides were recovered in 47 of 267 cultures for predominating 


organisms. There were two proved and one presumptive bacteremic cases with 
no mortality. 
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2. Puerperal infection was present in 15 cases, one being a bacteremia 
with severe late postpartum hemorrhage. There were 3 cases of septic abortion 
with one bacteremia. 

3. Bacteroides organisms may cause secondary infection in uterine cancer. 
Pyometra was present in 7 of the 13 malignancy cases. Treatment of cancer 
eases with Chloromycetin or aureomyein prior to radium therapy would seem 
indicated to prevent exacerbation of latent secondary infection. 

4. Localized infections may be present in Skene’s, urethral, and Bartholin’s 
glands, cervix, uterus, tubes and ovaries, or parametrium. In these areas blood 
stream invasion may occur and is characterized by: chills, fever, severe 
diaphoresis, and possible embolic phenomena to lungs, liver or joints. 

5. Anaerobic as well as aerobic culture of purulent material and repeated 
anaerobic blood cultures make a bacteriological diagnosis possible. 

6. Surgical drainage of accessible abscesses should be done. Aureomycin 
and Chloromyeetin are the antibiotics of choice. 

7. These organisms are usually in mixed cultures with anaerobic or aerobic 
streptococci, the latter being present in 30 of the 47 cases. The bacteremias, 
however, in general, produced pure cultures of Bacteroides fragilis or funduli- 
formis. 

The authors wish to express their appreciation to Dr. Orren D. Chapman, Professor 


of Bacteriology, whose special interest in the genus Bacteroides made this study possible, 
and to Miss Shirley MacDowell and other bacteriology technicians for their assistance. 
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CORONARY ARTERY DISEASE IN PREGNANCY* 


Curtis L. MENDELSON, M.D., F.A.C.S., New York, N. Y. 


(From the Department of Obstetrics and Gynecology, Cornell University Medical College and 
New York Hospital) 


ORONARY artery disease is rare in women of the childbearing age. Dub- 
lint found the death rate from this condition in women to be only 3.5 per 
100,000 during the ages of 35 to 44 years, as compared to 16 per 100,000 for 
the same age group in males. Death due to heart diseases was more common in 
single women than in married women. Glendy, Levine, and White? found only 
1.5 per cent of women under the age of 40 in a series of 3,370 patients with 
coronary disease. 

The purpose of this paper is to consider the problem of coronary artery 
disease during pregnancy. The reports in the literature are reviewed and four 
additional cases are presented from the experience at the New York Lying-In 
Hospital. The management of pregnancy and delivery is discussed in rela- 
tion to gestational hemodynamics and current therapy of coronary disease. 


Presentation of Data 


The twenty-one cases in the literature are summarized in Table I. 

There have been 2,310 cardiae patients in 64,992 pregnant women at the 
New York Lying-In Hospital from 1932 through 1950. Four patients have had 
diagnoses of coronary artery disease. 


Case 1.—L. B. was a 42-year-old white, para i, gravida ii, with a normal pelvis and 
negative serology. Family history revealed that her father died of hypertensive disease. Past 
history gave the following significant facts: polyarthritis in childhood without sequellae, 
known hypertension for eight years, frequent headaches, occasional angina without dyspnea, 
and removal of the left eye following trauma. 

The first pregnancy four years previously was complicated by elderly primiparity, large 
baby, and hypertensive toxemia. The blood pressure averaged about 150/100 and further 
studies revealed Grade 2 retinal changes, cardiac enlargement without murmurs, electrocardi- 
ographic findings suggestive of coronary artery disease, normal renal function, and normal 
blood chemistry. The patient weighed 67 kilograms at the start of pregnancy and gained a 
total of 15 kilograms. She developed slight edema toward the end of pregnancy. A 4,000- 
gram infant was delivered at term by cesarean section performed under local anesthesia. The 
postpartum course was uneventful. The baby had cerebral agenesis and died at the age of 
4 years. 

Studies at seven weeks of the second pregnancy revealed a blood pressure of 210/120 
Grade 2 retinal changes, further cardiac enlargement, similar electrocardiographic abnormal- 
ities, slight impairment of urea clearance and phenolsulfonphthalein tests without albuminuria 
or hematuria, and normal blood chemistry. The patient was extremely anxious for a normal 
child and would not consent to interruption. Her first baby died when she was five months preg- 
nant. About this time she suddenly developed severe precordial pain and dyspnea. There were 
mild temperature elevation, tachycardia, leucocytosis, increased sedimentation rate, and electro- 


*Read at a meeting of the New York. Obstetrical Society, Oct. 9, 1951. 
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TABLE I. LITERATURE ON CORONARY ARTERY DISEASE IN PREGNANCY 


AUTHOR 


AGE 
(YEARS) 


PAR- 
ITY 


BLOOD 
GRAV- PRES- 
IDITY SURE 


COMMENT 


1941 


1943 
1950 


1950 


Spiegelberg? 
Budin‘4 
Armaingaud5 


Leydené 
Tuskai? 


Kolisko$ 
Katz? 


Carreras, 
Cortes10 


Offergeld11 


MacLennan!2 


Reiss, 
Frankenthal13 


White et al.14 


Jensen15 


Hamilton, 
Thomson16 


Horwitz et al.17 


Goldberger, 
Pokress18 


Leff19 


19 
40 


33 


34 


22 


30 


39 


42 
35 
37 


27 


0 
9 


1 
17 


1 105/? 


6 210/140 


1 115/70 


4 132/86 


6 186/110 


elev. 


1 130/78 


1 130/80 


Angina, normal delivery, sur- 
vived 

Angina, three therapeutic abor- 
tions, survived 

Two eases of angina, both sur- 
vived 

Two cases of angina, one fatal 

Angina, forceps delivery, sur- 
vived 

Sudden death one month post- 
partum, thrombosis descending 
branch left coronary artery 

Death at onset of labor, autopsy 
showed coronary atherosclero- 
sis and infarction 

Coronary occlusion at 4 months, 
normal delivery at term, sur- 
vived 

Angina, labor induced eighth 
month, survived. Sudden death 
3 years later middle of second 
pregnancy, no autopsy 

Angina, vaginal delivery, sur- 
vived 

Coronary occlusion at term, de- 
compensation, forceps delivery, 
survived 

Coronary occlusion at 2 months, 
forceps delivery at term, sur- 
vived 

Probable coronary occlusion lat- 
ter part of pregnancy, vaginal 
delivery, survived 

Coronary occlusion at 5 months, 
forceps delivery at term, sur- 
vived 

Coronary occlusion at 2 months, 
hysterotomy 1 month later, 
survived. 

Angina, vaginal delivery, sur- 
vived 

Cesarean section 20 months after 
coronary occlusion, survived 

Coronary occlusion at 4 months, 
decompensation, normal deliv- 
ery at 7 months, tertiary syph- 
ilis, rheumatic heart disease, 
survived 

Pregnancy 6 months following 
coronary occlusion, forceps de- 
livery, survived 


cardiographice evidence of a coronary occlusion (Fig. 1). 


Dicumarol was administered from 


the fifth to the seventh months and the patient made a satisfactory recovery without evidence 
of decompensation. Prothrombin values were kept about twice normal. A 2,950 gram normal 
living child was delivered by elective cesarean section under local anesthesia at the thirty- 
ninth week. Tubal sterilization was performed. The postpartum course was uncomplicated 
and the patient and baby were discharged well. Dicumarol was not administered during the 
puerperium. 


1871 
| 1873 
1877 
1893 
| 
1922 = 
131 = 0 
133. 
1935 45 4 
13s. = 
+ 
| | 


a i CORONARY ARTERY DISEASE IN PREGNANCY 383 


iy 


Fig. 1 (Case 1).—L. B. The abnormalities are confined to the standard and unipolar 
limb leads, the unipolar chest leads being normal. These consist of abnormal Q waves in 
Leads III and aVr with inverted and coved T waves in these leads. The abnormalities are 
felt to represent conclusive evidence of posterior wall n:yocardial infarction. 


Case 2.—E. T. was a 42-year-old white, para xii, gravida xiii, with a normal pelvis and 
negative serology. Family history revealed that her father died of hypertensive disease. Past 
history showed the following significant facts: known hypertension for 10 years, dyspnea on 
mild exertion, occasional nocturnal dyspnea, frequent headaches and dizziness. There was no 
history of anginal attacks. 


Initial examination at 16 weeks of gestation revealed a blood pressure of 160/85, normal 
size heart without murmurs, and Grade 1 retinal changes. During the antepartum course the blood 
pressure rose to 160/105, the urine remained normal, the weight rose from 82 to 95 kilograms, 
and moderate edema developed. At the thirtieth week the patient developed severe dyspnea 
and a cough without chest pain. She was admitted to the hospital in cardiac failure. The 
temperature was slightly elevated, there were marked tachycardia and dyspnea, and the white 
blood count and sedimentation rate were elevated. The eye grounds showed multiple hemor- 
rhages, there was 3 plus albuminuria, and the blood chemistry was normal. The electrocardio- 
gram suggested a coronary occlusion (Fig. 2). The patient was placed in an oxygen tent, 
digitalized, given mercurial diuretics but she failed to respond and died undelivered two days 
later. Autopsy was refused. 


CasE 3.—C. F., a 35-year-old Negro, para ii, gravida v, had a normal pelvis and negative 
serology. Family history was noncontributory. Past history revealed the following signifi- 
cant facts: known hypertension for 7 years with frequent headaches but no dyspnea or an- 
gina, cholecystectomy 6 years previously, and bilateral thoracolumbar sympathectomy 3 years 
previously. Obstetrical history showed: two spontaneous miscarriages 13 and 11 years pre- 
viously, and two full-term spontaneous deliveries 6 and 5 years previously. 


Studies prior to the sympathectomy revealed a blood pressure of 180/110, Grade 1 retinal 
changes, normal-size heart with a systolic murmur at the base, normal electrocardiogram ex- 
cept for left axis deviation, normal renal function and blood chemistry. Four days follow- 
ing the initial operation on the right side the patient experienced severe epigastric pain ac- 
companied by leucocytosis and elevated sedimentation rate. Serial electrocardiograms sug- 
gested a coronary occlusion (Fig. 3). There was no evidence of cardiac failure and the pa- 
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tient recovered from this episode. One month later operation was carried out on the other 
side without complications. Biopsy of the kidney revealed a chronic intracapsular glomerulo- 
nephritis. The blood pressure fell to normal after the second operation. 

The patient became pregnant three years following sympathectomy. Studies at 22 weeks 
revealed a blood pressure of 110/70, Grade 1 retinal changes, normal size heart with a sys- 
tolic murmur at the base, normal electrocardiogram, normal renal function and blood chem- 
istry. The patient complained of severe fatigue and dyspnea on exertion. She was free of 
headaches and angina. The vital capacity was 2,000 ¢c.c. Pelvic examination showed the cervix 
to be 2 fingers dilated with the membranes bulging through the os. These were ruptured and 
the patient delivered a 550-gram fetus. Tubal libation was carried out under local anesthesia 
and the patient was discharged after an uneventful course. 


+ 
+ 
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Fig. 2 (Case 2).—E. T. The abnormalities are limited to depressed RS-T segments, 
inverted. ‘and coved T waves in Leads I, II, and CF;. These abnormalities are felt to be due 
in part to digitalis effect, but, in view of the patient’s course, to be compatible with coronary 
insufficiency or an anterior myocardial infarction. 


Follow-up examination one year later revealed the blood pressure to be 150/100, and 
two years later 170/100. The patient had developed anginal attacks and the headaches had 
returned. 


Case 4.—M. F., a 35-year-old white, para iii, gravida iv, had a normal pelvis and nega- 
tive serology. Family history was noncontributory. Past history was significant only in that 
the patient had known of mild hypertension for 16 years. She had three normal spontaneous 
deliveries 16, 13, and 10 years previously. The first and third pregnancies were complicated by 
toxemia. Studies in the third pregnancy had revealed blood pressures averaging 140/90, nor- 
mal heart without murmurs, normal eye grounds, normal renal function and blood chemistry. 
Follow-up studies showed a persistent mild hypertension, normal renal function, and Grade 1 
retinal changes. The patient complained of severe dyspnea on exertion, headaches, occasional 
ankle edema, and dizziness, but she gave no history of anginal attacks. 
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Initial examination at 28 weeks in the fourth pregnancy revealed a blood pressure of 
140/90 and a normal size heart without murmurs. In the next ten weeks the blood pressure 
rose to 160/100, the urine remained normal, the weight rose from 90 to 97 kilograms and 
mild edema developed. Admission was advised and the patient was placed on a toxemia 
regimen of limited sodium and limited fluids. The blood chemistry was normal. - Four days 
after admission the patient suddenly developed severe chest pain and dyspnea. She died 12 
hours later due to cardiac failure. Chest films and electrocardiograms were not obtained. 
Autopsy was refused. 
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Fig. 3 (Case 3).—C. F. Electrocardiographic abnormalities were first noted six days 
following a right thoracolumbar sympathectomy. These consisted chiefly of inversion and 
coving of the T wave in CF, and some decrease in the amplitude on Ti and Tz These changes 
from a previously normal electrocardiogram showing only left axis deviation, together with 
the gradual evolution to a normal Tu, are felt to indicate that changes occurred in the coronary 
circulation associated with the operation and with coronary disease, most likely an anterior 
myocardial infarction. 


The total mortality for the twenty-five patients was 6, or 24 per cent. 
This includes the death one month post partum. Two cases had autopsy re- 
ports. One case had electrocardiographie study. 

The earlier reports are inadequately documented and undoubtedly some 
of the cases may not have been coronary artery disease. The recent articles, 
particularly those supplemented with electrocardiographic studies, are more 
revealing. 
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There are in all twenty-five patients. They ranged in age from 19 to 45 
years, and only seven were under 35. Ten of the twelve patients with blood 
pressure observations had some degree of hypertension. All eleven patients 
ae electrocardiographie records showed some evidence of coronary artery 

isease. 


Ten patients had anginal syndrome possibly due to coronary artery dis- 
ease. Two died without adequate details concerning the cause of death. One 
patient had three therapeutic abortions. Seven other patients apparently sur- 
vived pregnancy and vaginal delivery. 

Fifteen patients probably had coronary occlusion. Three suffered occlu- 
sion prior to pregnaney: two without hypertensive complications survived 
pregnancy; the third had hypertensive complications, the pregnancy was in- 
terrupted, and she survived. Ten patients suffered occlusion during the ante- 
partum course: two died of cardiac failure at the time of the acute episode; 
the others survived. One patient had occlusion intra partum and one post 
partum: both died but details are not recorded. The antepartum occlusions 
were distributed throughout the trimesters of pregnancy with only one case 
oceurring at the peak of the circulatory burden. Four of the patients with 
antepartum occlusion became decompensated at the time of infarction but myo- 
cardial failure did not occur after healing of the infarct regardless of the 
physiologic load. Pregnancy was interrupted in two patients because of hy- 
pertensive complications. Two were delivered by cesarean section because of 
obstetrical indications, and eight were delivered vaginally. 


Comment 


Peter’s*® dictum for women with heart disease: ‘‘Fille, pas de mariage; 


femme, pas d’ enfants; mere, pas d’ allaitment,’”’ was based on the erroneous 
concept that cardiac work increased progressively throughout pregnancy. Clin- 
ical experience and laboratory investigation indicate that the circulatory 
burden starts early in the second trimester, gradually rises to a peak in the 
beginning of the third trimester, and returns to normal at term. The increase 
in cardiac output has been variously determined at from 27 per cent to 50 per 
cent? ?*» *> depending on the method employed, and is intimately associated 
with augmented blood volume. Burwell** postulated that the placenta acts as 
an arteriovenous shunt, and that the curve of cardiae output corresponds to 
the growth, maturity, and senescence of the placenta. However attractive 
this hypothesis may be, it does not account for all the alterations in cardio- 
vascular physiology. Brown?’ has suggested that vaginal delivery produces 
less cardiac work than cesarean section because the repeated uterine contrac- 
tions of labor prepare the cardiovascular system for permanent occlusion of 
the placental circulation by gradual diminution of the total blood volume. 
Each contraction coincidentally diminishes arterial inflow to, and increases 
venous outflow from the placenta causing smal] autotransfusions. These in- 
erease venous pressure and capillary filtration thereby decreasing total blood 
volume. Braxton Hicks contractions may similarly account for reduction of 
cardiac output late in pregnancy. 

These hemodynamic changes have been studied in relation to various heart 
conditions encountered during pregnancy, such as rheumatic heart disease,”° 
congenital heart disease,?’ subacute bacterial endocarditis,** kyphoscoliotic 
heart disease,2® and myocarditis.*° Prognosis has been largely determined by 
functional cardiac reserve with the use of the criteria of The New York Heart 
Association. Earlier concepts have frequently been modified or abandoned 
in the light of new developments in medicine and surgery; witness patients 
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now bearing children after recovery from subacute bacterial endocarditis and 
after successful operation for congenital heart disease. 

Coronary artery disease in the childbearing woman also has its peculiar 
medical and obstetrical implications. The subject should be considered in 
terms of the management of pregnancy, management of delivery, and treat- 
ment of the coronary disease. 


Management of Pregnancy 


The recorded observations stress the necessity for complete cardiac evalu- 
ation in women with hypertensive disease and angina, particularly those over 
the age of 35. General medical experience has indicated the value of exer- 
cise and anoxemia tests in eliciting latent evidence of coronary disease. The 
latter should not be employed in the pregnant woman because of danger to the 
fetus. In the presence of severe hypertension, cardiac functional incapacity, 
renal impairment, or retinal pathology, pregnaney might be contraindicated 
irrespective of coronary disease. The pregnancy of Case 1 might have been 
interrupted but she refused for reasons described. Pregnancy was inadvis- 
able in Case 2 in view of her age, grand multiparity, hypertension, and eye- 
ground changes. Case 4 did not have an x-ray of the heart or electrocardio- 
gram. A more thorough evaluation of her cardiac status might have dem- 
onstrated evidence of cardiac disease much earlier and this together with her 
age, parity, hypertension, retinal pathology, and history of dyspnea on slight 
exertion would have given concern regarding pregnancy. 

There are ten cases of anginal syndrome possibly due to coronary artery 
disease. The causes of the two fatalities cannot be satisfactorily determined. 
Leyden® merely mentioned a fatal case and neither his nor Oftergeld’s™’ pa- 
tient was autopsied. The latter patient should not have undertaken a second 
pregnancy in view of her previous difficulty. Therapeutic abortion appears to 
have been justified in Budin’st case—that of a 40-year-old gravida xvii with 
incapacitating anginal attacks. Seven other patients apparently survived 
pregnancy and vaginal delivery. 

Experience limited to two cases (Horwitz and Leff'®) has demonstrated 
that pregnancy can be successfully undertaken after recovery from coronary 
occlusion in the absence of other medical complications. Pregnancy was 
terminated in Case 3 because of severe functional incapacity and retinal 
pathology. However, the dilated cervix and bulging membranes indicated 
that the patient was about to misearry spontaneously as she had done on two 
previous occasions. 

Coronary thrombosis during pregnancy presents special problems. Most 
clinicians would agree that any type of interference should be withheld for at 
least four to six weeks following myocardial infarction. Hypertension, renal 
impairment, or retinal pathology may then warrant termination of pregnancy 
irrespective of the coronary disease. Interruption at this stage would 
ordinarily require a hysterotomy as in the case reported by Hamilton and 
Thomson.'*® Apart from these hypertensive complications the cardiae status 
should be evaluated in terms of the coronary lesion and myocardial function. 
Once the patient has survived the month following infarction the dangers of 
eardiae rupture and thromboembolic complications are remote. One must still 
consider whether or not the predictable physiologic changes of pregnancy pre- 
dispose to occlusion or myocardial failure in patients with coronary artery 
disease. 

Cholesterol metabolism has been implicated in the pathogenesis of athero- 
sclerosis but if the lipemia of pregnancy caused coronary artery disease one 
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would expect a much higher incidence of this condition after childbearing. 
Increased blood volume and decreased viscosity theoretically favor patency of 
the coronary vessels. The antepartum occlusions were distributed throughout 
the trimesters of pregnancy. If the circulatory burden predisposed to ocelu- 
sion there should be a greater incidence at the peak of the load. Decom- 
pensation accompanied infarction in four patients (Reiss,'* Goldberger,’* and 
Cases 2 and 4 of our series) but myocardial failure did not occur as a ‘‘late’’ 
complication of infarction. Goldberger’s patient also had rheumatic heart dis- 
ease and tertiary syphilis and apparently never completely recovered from her 
initial failure. It would appear that once the infarct has healed hypervolemia 
does not constitute a serious hazard to the myocardium. Hysterotomy would 
offer little in this respect and would add the risks of major surgery and im- 
mediate burden of suddenly removing the placental shunt. Once the peak of 
the burden has passed and return to normal cardiac output started, premature 
delivery by induction of labor or by cesarean section has nothing to recom- 
mend it in terms of cardiac physiology or recorded experience. 


Management of Delivery 


Seven of the patients with angina survived pregnancy and vaginal deliv- 
ery. Offergeld’s' patient had been delivered vaginally in her previous preg- 
-naney. Eight of the patients with occlusion survived pregnancy and vaginal 
delivery (including the cases of Reiss’* and Goldberger™® in which myocardial 
failure accompanied infarction). One patient died at the onset of labor 
(Katz®) but adequate details and conclusive evidence of coronary thrombosis 
are lacking. No conclusions can be drawn from the death one month post 
partum (Kolisko*). These data suggest that coronary artery disease per se 
is not an indication for cesarean section. This does not imply that cesarean 
section should not be performed for reasons apart from the coronary disease. 
Case 1 was delivered abdominally because of toxemia and previous cesarean. 
-Horwitz’s" patient was an elderly primigravida. 


Treatment of Coronary Occlusion During Pregnancy 


The medical treatment of coronary thrombosis is beyond the scope of this 
paper but certain comments should be made regarding anticoagulant therapy. 
Heparin, Dicumarol, and related drugs have significantly reduced thrombo- 
embolic complications and mortality following myocardial infarction.*? Hy- 
pertensive patients are more susceptible to hemorrhagic drug complications, 
but untreated they show the highest mortality.** Anticoagulant drugs have 
been successfully administered for various conditions ante partum,*” ** * intra 
partum,** ** and post partum,*® but to the author’s knowledge this is 
the first report (Case 1) of a pregnant woman so treated for coronary occlu- 
sion. These drugs pass through the placenta*® and hypoprothrombinemia with 
hemorrhage has occasionally been reported in the newborn.*? #2 Case 1 had a 
normal baby despite therapy. Had she been treated during her first preg- 
nancy, cerebral agenesis might have been attributed to anticoagulant drugs. 
Field** administered Dicumaro] to lactating dogs and showed that the nurs- 
ing animals became hypoprothrombinemie and subject to hemorrhage. Quick** 
concluded that Dicumarol should not be given to nursing mothers. Brambel 
and Hunter*® used therapeutic doses in nursing mothers without deleterious 
effect on the infants. These data indicate that further appraisal of anticoagu- 
lant therapy during pregnancy is necessary. Wright*? concludes that if these 
drugs are to be administered to pregnant women, especially those approaching 
term, considerable caution should be exercised to avoid hemorrhage in the 
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mother and infant. He advocates prothrombin values not exceeding twice 
normal. Once labor begins therapy should be withheld and vitamin K admin- 
istered. The infant should be given vitamin K immediately after delivery and 


not allowed to nurse, at least until the mother’s plasma prothrombin activity 


has been restored to normal. Following delivery maternal therapy should be 
resumed if necessary. 

The implications derived from this study are necessarily based on cur- 
rent practice. Future developments in medicine and surgery may eventually 
alter the course of hypertension and coronary artery disease so that these con- 
ditions will no longer constitute a problem for the childbearing woman. 


Summary 

The problem of coronary artery disease complicating pregnancy is pre- 
sented. Twenty-one cases in the literature are reviewed and four additional 
patients are described from the experience at the New York Lying-In Hospi- 
tal. The management of pregnancy and delivery is discussed in relation to 
gestational hemodynamics and current therapy of coronary disease. 

The patients ranged in age from 19 to 45 years, and only seven were under 
35. Ten of the twelve patients with blood pressure observations had some de- 
gree of hypertension. All eleven patients with electrocardiographie records 
showed some evidence of coronary artery disease. 

Ten patients had anginal syndrome possibly due to coronary artery dis- 
ease. Two died without adequate details concerning the cause of death. One 


patient had three therapeutic abortions. Seven other patients apparently sur- 


vived pregnancy and vaginal delivery. 

Fifteen patients probably had coronary occlusion. Three suffered occlu- 
sion prior to pregnaney: two without hypertensive complications survived 
pregnancy; the third had hypertensive complications, the pregnancy was in- 
terrupted, and she survived. Ten patients suffered occlusion during the ante- 
partum course: two died of cardiae failure at the time of the acute episode; 
the others survived. One patient had occlusion intra partum and one post 
partum; both died but details are not recorded. The antepartum occlusions 
were distributed throughout the trimesters of pregnancy with only one case 
occurring at the peak of the circulatory burden. Four of the patients with 
antepartum occlusion became decompensated at the time of infarction but 
myocardial failure did not occur after healing of the infarct regardless of the 
physiologic load. Pregnancy was interrupted in two patients because of hy- 
pertensive complications. Two patients were delivered by cesarean section 
because of obstetrical indications, and eight were delivered vaginally. 

The total mortality for the twenty-five patients was 6, or 24 per cent. 
This ineludes a death one month post partum. Two eases had autopsy re- 
ports. One had electrocardiographiec study but no autopsy. 

Conflicting opinions are noted regarding the hazards of anticoagulant 
therapy to mother and infant. Successful therapy is recorded in a ease of 
antepartum coronary occlusion. 

Future developments in medicine and surgery may eventually alter the 
significance of hypertension and coronary artery disease in pregnancy. 
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Conclusions 


1. Coronary artery disease is a rare complication of pregnancy occurring 


most commouly in patients over 35 years of age with hypertensive disease but. 


is occasionally seen in younger women with normal blood pressure. 
. 2. Electrocardiographie study should be made in patients with hyper- 
tensive disease and those with anginal syndrome. 

3. Coronary artery disease per se does not necessarily imply that preg- 
nancy is contraindicated. 

4. Pregnaney ean be successfully undertaken following coronary occlu- 
sion provided there are no other medical contraindications. 

5. The management of pregnancy, delivery, and the coronary disease 
should be based on knowledge of gestational hemodynamics, sound medical 
and obstetrical practice. 

6. There is no evidence to show that the physiological changes of preg- 
nancy predispose to coronary occlusion. 

7. Myocardial failure accompanying infarction is the most common cause 
of death in antepartum coronary occlusion. 

8. Whereas hypervolemia of pregnancy probably adds to the dangers of 
myocardial failure at the time of infarction, it apparently does not lead to 
later decompensation. 

9. Obstetrical interference should be withheld until the patient has recov- 
ered from the acute episode of infarction. 

10. Hypertensive complications may subsequently require obstetrical 
intervention. 

11. Coronary artery disease per se is not an indication for interruption 
of pregnancy or abdominal delivery. 

12. Coronary artery disease is not a contraindication to interruption of 
pregnancy or cesarean section where other medical and obstetrical indications 
exist. 

13. Anticoagulant therapy for coronary occlusion during pregnaney de- 
mands special considerations. 


The author wishes to express his gratitude to Drs. Reese Pritchet, Harold E. B. Pardee, 
and Milton Kramer for their critical review of New York Lying-In Hospital case histories 
and electrocardiograms. Drs. R. Gordon Douglas and Harold E. B. Pardee made valuable 
suggestions in the preparation of the manuscript. 
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CRITERIA OF MIDPLANE CONTRACTION. WHAT IS THEIR VALUE? 


D. FRANK KALTREIDER, M.D., BALTIMORE, MD. 
(From the Department of Obstetrics, University Hospital) 


INCE Hanson’ first recognized the role of the ischial spines in preventing 
anterior rotation of the occiput posterior, the midplane of the pelvis has 
received an increasing amount of attention. Further studies by x-ray visual- 
ization of the pelvis have demonstrated that, in addition to the ischial spines, 
sacral curvature, sacral inclination, sacral length,? and the length of the antero- 
posterior diameters (anteroposterior® and posterior sagittal’) are important 
factors in determining the ability of a fetal head to traverse the midplane and 
present itself at the outlet. With the increase in knowledge of the plane of 
least dimensions and delivery through it, there have arisen several methods 
to foretell difficulty in the midplane. Single diameters,® multiples of 
diameters,* areas,* ® and the relationship of fetal head size and available space 
in the midplane” * have been used to evaluate this area in order to prognosticate 
accurately the amount of difficulty expected in any one patient. Some of these 
criteria have been analyzed in a single group of x-ray pelvimetries. Their 
accuracy and usefulness to us are being reported. 


Material and Definitions 


Some 1,167 x-ray pelvimetries were obtained at the University Hospital 
from July 1, 1947, to June 30, 1950. The Steele-Javert technique of pelvimetry 
was used, which has no greater than 3 per cent error, or 3 mm. in 10.0 em. 
Four hundred twenty of the 1,167 women were private, white patients; 149 
white, ward patients, and 598 Negro, ward patients. The ages varied from 
15 years and under in 46 patients to 41 years and over in 7 patients. The vast 
majority were between the ages of 16 and 25 years. Eight hundred seventy- 
three patients were primigravidas, 194 secundigravidas, and 100 of higher 
parity. Some 34 patients delivered in other hospitals and their records could 
not be used for one reason or another. 

An attempt was made to use the same diameters recommended by the 
various authors in analyzing the different criteria. Each type of prognostic 
procedure was then considered from the viewpoint of difficulty of delivery. 
The controls are those defined as easy deliveries, outlet forceps deliveries, 
spontaneous deliveries, and midforceps deliveries that were obviously easy ex- 
tractions. Difficult deliveries are defined as those in which excessive traction 
was needed for delivery, in which there was difficulty in rotation of the fetal 
head, in which the baby showed evidence of intracranial hemorrhage, or in 
which cesarean section was done for midplane objection. Any patient with an 
elective cesarean section (usually following previous section or hemorrhage), 
or with cesarean section after inlet obstruction or uterine inertia was omitted 
from this study. All films were read by the author rather than by a radiologist. 
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Mengert’s Areas 


Probably the most widely used criterion in American obstetrical practice 
is the one recommended by Mengert.* He has elected to determine normal 
areas or the average area. The area is determined by multiplying the antero- 
posterior diameter of the midplane by the interspinous diameter. He considers 
126 sq. em. as 100 per cent or normal. From analysis of deliveries through the 
midplane, he has recommended 106 sq. em., or 85 per cent of normal, as the 
borderline area. We have analyzed 858 cases in our clinic using his recom- 
mended areas. Fig. 1 and Table I show the results. From this graph it be- 
comes apparent that in our material 85 per cent of normal is also probably 
borderline. The disturbing factor from the viewpoint of prognosis is that be- 
low 85 per cent there was difficulty of delivery as defined above in only 36 per 
cent of the cases. Even over 100 per cent of norma] there was 3 per cent 
difficulty. Over 85 per cent there was 7 per cent difficulty. Note that with 
areas of 74 per cent of normal and under there was 1 case in 5 that delivered 
normally. There is no absolute level, either in large pelves or small ones. 


MENGERT'S AREAS- MIDPLANE 


100%  95- 90- 85- 80- 75- 70- 
OR 99% 94% 89% 84% 79% 74% 
MORE AND 


UNDER 


Hig; i. 


Mengert believes that the inlet has a definite bearing on the outcome of 
midplane delivery. The smaller the inlet, along with a below border line mid- 
plane, the greater will be the difficulty through the midplane. When the mid- 
plane was above 85 per cent (Fig. 2), and the inlet below 85 per cent of nor- 
mal (126 sq. em. and under), there was twice as much difficulty at the mid- 
plane as when both planes were above border line. This suggests that some of 
the cases, which we have felt were difficult due to the midplane, were actually 
difficult because of inlet size. When the midplane was below Mengert’s border- 
line areas, the size of the inlet seemed to make no difference. 

When Mengert’s drawing® was used (Table II), the prognosis at least in 
our hands apparently did not improve. 
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TABLE I, MENGERT’S AREAS, MIDPLANE 


SECTIONS WITH 
LABOR 
FOR MID- FOR ELECTIVE | SECTIONS 
% PLANE INLET CESAR- FOR 
TOTAL DIFFI- DIFFI- FETAL |CONTRAC-|CONTRAC-| EAN UTERINE 
% NUMBER | CULTY CULTY | DEATHS TION TION SECTION | INERTIA 
100 and over 428 14 3 0 0 11 37 8 
95-99 133 10 8 2 0 8 18 3 
90-94 146 18 12 3 0 2 11 6 
85-89 85 14 16 2 2 11 12 4 
80-84 43 13 30 0 2 7 9 0 
75-79 18 7 39 2 1 1 11 I 
74 and under 5 4 80 1 0 1 7 0 
TABLE II. MIDPLANE, MENGERT’S DRAWING 
SECTIONS WITH 
LABOR 
FOR MID- FOR ELECTIVE | SECTIONS 
% ‘| PLANE INLET CESAR- FOR 
TOTAL DIFFI- DIFFI- FETAL |CONTRAC-|CONTRAC-| EAN UTERINE 
TYPE NUMBER | CULTY CULTY | DEATHS TION TION SECTION | INERTIA 
No dispro- 828 64 8 4 0 38 90 22 
portion 
Borderline 33 10 30 0 3 4 10 1 
Contracted 7 5 71 2 1 0 5 i) 


RELATIONSHIP OF INLET TO MIDPLANE DIFFICULTY 
(MENGERT’S AREAS) 


35 CASES 672 CASES 
ABOVE 
% DIFFICULTY % DIFFICULTY 
7 40.0% 6.1% 
o| 
33 CASES 119 CASES 
BELOW 
DIFFICULTY DIFFICULTY 
36.3% 12.6% 
BELOW 85% ABOVE 


MENGERT’S MIDPLANE -% 


Fig. 2. 


Weinberg and Scadron’s Sum 


These two authors have recommended the sum of the interspinous and the 
posterior sagittal of the midplane as a eriterion.t The recommended border- 
line sum is 13.5 em. Generally, our results agree with them (Fig. 3, Table III). 
But, again, there is no absolute sum available, so that we can say, ‘‘There will 
be without question no difficulty in the midplane.’’ Above 13.5 em. in 864 
cases there was 6.3 per cent difficulty and below the recommended border line 
there was 30 per cent difficulty. This seems to be no better or worse than 
Mengert’s recommendations. 
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TABLE III. WEINBERG AND SCADRON, MIDPLANE 


SECTIONS WITH 
LABOR 
: FOR MID- FOR ELECTIVE | SECTIONS 
WEINBERG % PLANE INLET CESAR- FOR 
AND TOTAL DIFFI- DIFFI- FETAL CONTRAC- | CONTRAC- EAN UTERINE 
SCADRON NUMBER CULTY CULTY DEATHS TION TION SECTION INERTIA 
12.0 and 3 1 33 0 0 1 5 0 
under 
12.1-12.5 14 6 43 1 0 2 5 0 
12.6-13.0 25 10 40 2 1 2 7 1 
13.1-13.5 62 14 23 2 1 3 8 3 
13.6-14.0 100 12 12 1 1 14 17 6 
14.1-14.5 160 14 9 2 1 8 10 4 
14.6-15.0 151 14 9 2 0 6 13 4 
15.1-15.5 135 4 3 0 0 5 18 1 
15.6-16.0 92 3 3 0 0 3 7 0 
16.0 and 122 1 1 0 0 1 11 1 
over 
WEINBERG AND SCADRON 
50= 
% DIFFICULTY 
20-4 
10 = 
OVER UNDER 


Fig. 3. 


Allen’s Areas 
Allen® considers the midplane to be an ellipse. He finds its area by using 


the formula for an ellipase, x” where A is either the interspinous diameter 


or what he ealls the true transverse,® and B is the anteroposterior diameter of 
the outlet. The British consider the midplane a portion of the outlet and 
‘therefore ignore the anteroposterior diameter of the midplane. Figs. 4 and 5 
and Tables IV and V show the results. There were 852 cases where the inter- 
spinous diameter was used as the transverse diameter of the midplane, and 
839 cases where the true transverse diameter of Allen was used. Here, for the 
first time, we find absolute areas of no difficulty, namely, 120 sq. em., using 
the interspinous diameter and 135 sq. em. using the true transverse diameter. 
These areas indicate large midplanes. 
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February, 1952 
Moir’s Method 


Moir’ has used a unique method in determining midplane difficulty. He 
measures the biparietal diameter of the fetal head antenatally by roent- 
genography. From these observations he has found correlations of ease of 


ALLEN -SPINES 
40> 
30 
% DIFFICULTY 
10 = 
T T 1 
OVER 95- 80- 79 
120 "us 94 AND 
UNSER 
Fig. 4. 
90 MIDPLANE 
TT- ALLEN'S AREAS 
80 
70 = 
60 
50 = 
% DIFFICULTY 
40= 
10 = 
' 
OVER 10 95 80 79 
135 134 109 94 AND 
UNDER 
Fig. 5. 


delivery with various biparietal diameters as against various combinations of 
the interspinous and anteroposterior of the outlet. Referrals to his excellent 
article’ are suggested, if more information is desired concerning his method. 
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um 
TABLE IV. ALLEN SPINES 
SECTIONS WITH 
LABOR 
FOR MID- FOR SECTIONS 
) % PLANE .| INLET ELECTIVE FOR 
TOTAL DIFFI- DIFFI- FETAL CON- CON- CESAREAN | UTERINE 
AREA NUMBER CULTY CULTY DEATHS | TRACTION | TRACTION | SECTION | INERTIA 
120 and over 23 0 0 0 0 0 0 0 
95-119 320 9 3 1 0 9 32 7 
80-94 408 45 11 6 0 27 40 13 
79 and under =_—-‘101 24 24 3 + 6 30 3 
TABLE V. MIDPLANE, T. T. ALLEN’S AREAS 
| SECTIONS WITH a 
LABOR 
FOR MID- FOR SECTIONS 
% PLANE INLET ELECTIVE FOR 
TOTAL DIFFI- DIFFI- FETAL CON- CON- CESAREAN | UTERINE 
AREA NUMBER CULTY CULTY DEATHS | TRACTION | TRACTION | SECTION | INERTIA 
Over 135 26 0 0 0 0 0 0 0 
110-134 308 10 3 0 0 7 32 7 
95-109 378 40 11 6 3 uly 34 10 
80-94 120 20 Ty, i! 2 15 31 6 
79 and under ff 6 86 2 0 0 + 0 
MOIR’S PROGNOSIS 
w= 
25- 
‘ 
20— 
15 % DIFFICULTY 
10- 
0 T T T 
NO BORDERLINE CONTRACTED 
DISPROPORTION 
Fig. 6. ‘ 
Fig. 6 demonstrates our experience using it. We found 5 per cent difficulty 
when expecting none, and 30 per cent difficulty when we did not expect the 
midplane to be traversed satisfactorily. Actually, in theory his method ap- 
pears to be excellent, but we had difficulty measuring the biparietal diameter 
accurately enough for it to be of value to us. 
Comment 
In a previous communication,’ in evaluating the various criteria of inlet 
contraction and their use for prognosis, I stated, ‘‘When the various criteria 
for inlet contraction are projected into use by another obstetrician, their use 
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is somewhat limited. . . . In all pelves with vertex presentations without pre- 
vious cesarean section, there should be a trial of labor.’’ It is my impression 
that the same comment is pertinent to the midplane. I have not been able 
to find any reliable criteria, considering vertex presentations alone, with which 
we could say, ‘‘This patient deserves an elective cesarean section.’’ There 
was a time in the practice of obstetrics when section after labor, and/or after 
rupture of the membranes, was dangerous. It still is, when improperly handled, 
but it can be made quite safe today. With the present care available during 
labor, the antibiotics and chemotherapeutic agents, the availability of blood, 
and intravenous hydration methods, and the amazingly low maternal death 
rates from cesarean section, laparotrachelotomy following labor can be a 
safe procedure. Indeed, it can be done after a trial forceps delivery. 


We are unable at the present time to evaluate the midplane accurately 
by clinical and roentgenological methods. We cannot consistently predict 
obstructed labor by these methods alone. The need for cesarean section for 
midplane obstruction is not frequent. In this group, cesarean section was 
done five times for obstruction and should have been done five more times, an 
incidence of about 1 per cent in patients in whom the x-ray pelvimetry was 
done most frequently on indication. There were many more patients in whom 
it was suspected that section would be necessary. If this is true, is it wise to 
section electively on x-ray and clinical evaluation alone? Surely, when the 
patient is adequately protected, attempted forceps delivery should do no 
further harm, if it is done with care and strict technique. Gentle attempts 
at traction or rotation with fundal pressure will very promptly give one the 
information desired. If delivery cannot be done with ease, heroic attempts 
should be refused, and the patient delivered abdominally. In most instances 
in which this method was used, we were surprised at the favorable outcome. 
We are aware that if trial forceps are used injudiciously, harm to both mother 
and baby ean oceur. The need for careful management during labor and the 
possible use of judicious forceps cannot be overemphasized. It is assumed 
that patients with uterine inertia and a suspect midplane can be managed bet- 
ter by cesarean section. 

Three short case histories can demonstrate the recommended method of 
management of patients with suspect midplanes and also show how they may 
be poorly handled. 


CasE 1.—A 24-year-old, white, primigravida was admitted to the hospital at term, in 
early labor. X-ray measurements: C.O., 12.5 em.; transverse inlet, 11.0 em.; I.8., 8.3 em.; 
A.P.M.,* 12.0 em.; P.S.M., 4.5 em.; A.P.O., 11.0 em., and P.S.O., 8.0 em. Presentation was 
right occipitoposterior. The first stage of labor was 15 hours, and at full dilatation the 
presenting part was 2 cm. below the spines. After 3 hours of second stage without progress, 
midforceps were applied and traction was made with the aid of vis a tergo. There was no 
descent. The head was rotated manually above the spines (but still in the pelvis) to right 
occipitoanterior and a 3,192 gram living infant was easily delivered. Mother and baby did 
well. 

Cesarean section might well have been considered here because of lack of progress for 3 
hours in the second stage with an I.8. of 8.3 em. If it had been done, one would never have 
known whether the pelvis could be negotiated or not. Forceps delivery was deliberately 
attempted with the idea that, if it failed, cesarean section would be resorted to without 
undue risk 

*A.P.M. = Anteroposterior of midplane. 

P.S.M. = Posterior sagittal of midplane. 


A.P.O. = Anteroposterior of outlet. 
P.S.O. = Posterior sagittal of outlet. 
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CASE 2.—A 17-year-old, Negro primigravida was admitted in early labor. X-ray measure- 
ments were: C.O., 9.6 cm.; transverse inlet, 11.1 em.; I.8., 10.4 em.; A.P.M., 9.3 em.; P.S.M., 
2.4 em.; A.P.O., 8.1 cm.; P.S.O., 5.4 em. Estimated size of baby, 3,000 grams. On admission, 
the head had surpassed the inlet, even though it was small. After 20 hours of first stage labor ° 
the presenting part was 2 em. below the spines. After 314 hours of full dilatation without 
progress, a sterile pelvic examination revealed a right occipitotransverse presentation. After 
the forceps were applied the head could not be rotated or moved downward. The fetal heart- 
beat remained unchanged. At this time cesarean section was recommended, but another 
operator rotated the head to a right occipitoposterior with difficulty and with strong traction 
(the fetal heart slowed and finally stopped during the traction) delivered a 2,906 gram, gasp- 
ing infant, B.P., 8.9 cm. and S.0.B., 9.7 em. The baby died in 8 hours. Autopsy revealed a 
tentorial laceration and intracranial hemorrhage. 

This case represents how not to deliver through a contracted midplane. The transverse 
diameter was good, but the anteroposterior diameter was markedly shortened. If, after it was 
determined that it would be extremely difficult to deliver this patient vaginally with forceps, 
a cesarean section had been done, there would be no story to tell (the fetal heartbeat had not 
changed at that time). 


CASE 3.—A 34-year-old, white, para iii, gravida iv, was admitted in labor. Her first two 
pregnancies terminated with difficult forceps deliveries, from occiput posterior, of stillborn 
infants, weighing 3,175 grams and 3,402 grams, respectively. X-ray during the third preg- 
nancy showed: C.O., 11.4 cm.; transverse inlet, 12.1 em.; I.8., 9.0 em.; A.P.M., 10.9 em.; 
A.P.O., 10.5 cm. Her third pregnancy terminated with delivery of a right occipitoanterior by 
midforceps with moderate traction of a 3,856 gram living infant in good condition. With the 
fourth pregnancy there was a five-hour first stage and, at full dilatation, there was a right 
occipitoposterior 2 em. below the spines. After one and one-half hours of excellent pains in the 
second stage, there was no descent. Moderate traction with midforceps as a posterior presenta- 
tion was not successful. Manual and forceps rotation was attempted without success with the 
head in the pelvis. She was then delivered by laparotrachelotomy of a 3,752 gram, living child 
in good condition. The mother’s postoperative course was uneventful and the baby was dis- 
charged with the mother in good condition. 


Conclusions 


1. Criteria for midplane contraction probably should not be used as ab- 
solute indications for cesarean section. 

2. Trial of labor through the midplane is reeommended in vertex presenta- 
tions where there has not been a previous cesarean section or a concomitant 
uterine inertia. 

3. Trial forceps delivery may be used to see if the midplane can be negoti- 
ated. If not, cesarean section is still available if proper precautions to safe- 
guard the patient and baby are used. 
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VAGINAL LENGTH AND INCIDENCE OF DYSPAREUNIA 
FOLLOWING TOTAL ABDOMINAL HYSTERECTOMY* 


JOHN JEwETT, M.D., Boston, Mass. 


(From the Free Hospital for Women, Brookline, and the Department of Gynecology, 
Harvard Medical School) 


HIS paper deals with a single point which has been much disputed for thirty 
years, but concerning which only one conclusive study has been published ; 
namely, do shortening of the vagina or postoperative dyspareunia or both result 
from the operation of total hysterectomy? Arguments have been vigorously ad- 
vanced in the past on the basis of clinical impressions without objective evidence. 
The strength of these impressions has been heavily relied upon in the controversy 
of total versus subtotal hysterectomy. This report is an objective clinical at- 
tempt to settle the argument. It is the author’s thesis to show that shortening 
and dyspareunia need not and in fact do not result from this operation. 


Review of Literature 


Of literally hundreds of articles dealing with the major controversy re- 
garding total versus subtotal hysterectomy since Baldwin! first raised it in 1917, 
seventeen have mentioned or discussed the question of vaginal abbreviation 
and dyspareunia or both. Of these seventeen papers two consider the matter 
scientifically and at some length. Only one presents the results of actual meas- 
urement. Only one other has attempted an inquiry into the matter of dys- 
pareunia. No paper deals statistically with both questions, and in fact the best 
one considers only the group averages rather than individuals. 

Polak? was concerned about shortening and prolapse of the vaginal walls 
and listed among the advantages of subtotal hysterectomy its failure to shorten 
since the cervix acts as a ‘‘keystone of the arch maintaining conformity of the 
vault.’’ 

Masson’ of the Mayo Clinie advised inverting the round ligaments into the 
cuff and closing the latter with a purse string. He said, ‘‘The contention that 
the total operation is a frequent cause of dyspareunia is unfounded.’’ But 
although his series covered 1,776 cases, he presented no figures to support his 
elaim. 

Lahey** developed a technique for enucleating the cervical stroma from its 
epithelial covering in order to ‘‘overcome the postoperative leucorrhea and 
endocervicitis without producing the vaginal shortening which results from the 
employment of complete hysterectomy.’’ He gave this advice from 1923 to 1928 
and a recent personal letter from him fails to reveal any change in this opinion 
today. Again, despite a sizable series of cases, no figures are given on measure- 
ments or number of complaints. 

One of the best discussions of this matter was made by Gaston,® who de- 
scribed himself as an ‘‘occasional operator’’ and answered a condescending 
literature which implied total hysterectomy to be inadvisable in the hands of 


*Presented in part before the Obstetrical Society of Boston, Jan. 16, 1951. 
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anyone not performing it frequently. Until 1950 he was the only author to 
spend time and thought on the matter of shortening, dyspareunia, or both. He 
recorded without accurate measurement the clinical impression of shortening in 
every case, finding evidence of slight shortening in only 7 per cent (4 cases). 
‘‘That this shortening was slight in amount and of no functional importance is 
indicated by the fact that 3 of these were married women and experienced no 
dyspareunia.’’ He also investigated change in libido and orgasm or both, find- 
ing no libido change in 88 per cent, and 87 per cent without change in orgasm. 
Dyspareunia itself occurred postoperatively in only 14 per cent but all of these 
women had had coincidental perineorrhaphy and volunteered the source of their 
discomfort to be the introitus. 


The most careful study of the subject was published in August, 1950, by 
Castallo and Wainer’ at the Jefferson Medical College and Hospital in Phila- 
delphia and will be compared below in detail with results of the present study. 
It deals exclusively, however, with vaginal length; dyspareunia is only men- 
tioned. 


With this confusion evident it has appeared that conclusive individual 


studies are in order, based on evidence objectively obtained. This has been at- 
tempted in the material to follow. 


Fig. 1. 


Materials and Methods 


Sixty-one patients scheduled for total hysterectomy at the Free Hospital 
for Women were measured preoperatively. There was no selection of cases, 
except the exclusion of Wertheim operations. Patients were taken in rotation 
regardless of diagnosis, indication, age, marital status, or surgeon. At the 
routine follow-up examination performed six weeks postoperatively they were 
measured again, forty-one of them returning for this. 


Measurements were taken with an instrument specifically designed for 
the purpose. It consisted of a rigid steel measuring tape affixed at one end to 
a suitable handle, and equipped at the other end with a blunt-shaped aluminum 
obturator (Fig. 1). 


The first measurement was taken in the operating room at the time of rou- 
tine vaginal preparation for hysterectomy (Fig. 2). The patient was in 
lithotomy position and under inhalation anesthesia. The instrument was intro- 
duced and gently inserted into the posterior fornix. Sufficient pressure was 
exerted to assure its full entrance, but pressure was relaxed before taking the 
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reading. This was done by allowing a slotted aluminum weight to slide down 
on the scale until it rested against the perineum. A reading was then made at 
the point of perineal impingement. Two observations were made and if they 
differed the mean was taken. This identical process was then repeated for the 
anterior fornix. Thus, for each patient two preoperative measurements were 
recorded. These were listed as maximum and minimum rather than anterior 
arid posterior since, in several patients with retroversion, the anterior fornix 
was found longer than the posterior, the interest being in over-all vaginal ¢a- 
pacity rather than anatomical variety. All measurements were made by the 
author personally. It was felt that surgical anesthesia would not only allow the 
most accurate measurement but would also tend toward longer initial readings 
since the vaginal tube is elastic and can conceivably be shortened by intra-ab- 
dominal tension. 


Fig. 2. 


Postoperative measurements were performed at six weeks, the patient again 
in lithotomy position but without anesthesia and only one measurement was 
recorded, namely, the full depth of the healing cuff. Thus, if any error was 
introduced by anesthesia, it penalized the postoperative measurement. 

Individual shortening or lengthening was then computed in reference to 
both the maximum and minimum initial measurements, with results which are 
outlined below. 

The incidence of dyspareunia was investigated by questionnaire. An ideal 
method would have been to correlate measurements with the occurrence of 
dyspareunia in individual cases. However, it was felt that replies to a ques- 
tionnaire regarding the matter of coitus would succeed only if anonymity were 
guaranteed. For this reason the questionnaire was mailed to sixty of the 
originally measured patients, one having died; forty, or two-thirds, sent in 
replies. Three questions were asked, as follows: 


1. Have you had sexual intercourse at all since the operation? 
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2. Has sexual intercourse been painful since the time after operation? 
3. If sexual intercourse is now painful, was it also painful before the 
operation ? 


In this manner results were corrected for pre-existing dyspareunia and 
for those without postoperative coitus. 


Results 


Reported in the following are, first, the results of vaginal measurements 
and second, results of the questionnaire. 


A. Vaginal Length 


Table I is arranged in order to compare results with those of Castallo 
and Wainer who studied a series approximately three times the size of ours. 
Their report deals only in averages, measurements having been made by a 
slightly different technique. That is, they measured from the hymenal caruncles 
to the posterior fornix only, with a speculum in place. It is not stated whether 
the patient was under anesthesia or how long after operation the second measure- 
ment was made. However, this initial measurement is 1 em. less than that of 
the current study on the average and their postoperative measurement about 
1.5 em. longer. The former discrepancy can undoubtedly be attributed to the 
different technique of measuring, perhaps in the absence of surgical anesthesia. 
Using average figures only, they report thus an average increase in length of 
2.4 em. We are unable to boast such an improvement in vaginal capacity, our 
averages computed in the same manner showing an average loss of 1 mm. in 
length. Even allowing an added centimeter for difference in the method of 
initial measurement we are still forced to concede that their results are superior 
to ours by about 1 em. Much stress is laid in their paper on the rule of imbri- 
cating the round and infundibulopelvic ligaments to the cuff, however, and, as 
will be seen later, this may account for an actual improvement in the post- 
operative vaginal length. 

Average figures, however, may in fact obscure the real results, for it will 
be noted that by using mean values, the series below can honestly report a mean 
increase of 0.8 em. even though the average change is a decrease of 0.1 em. 


TABLE I 
JEFFERSON FREE HOSPITAL FREE HOSPITAL 
HOSPITAL FOR WOMEN MEAN VALUE 
NUMBER OF CASES 120 41 
Preoperation length 
(posterior fornix ).— 
Average 8.4 9.5 9.5 
Extremes 7 to 9.6 C2. to 27 
Postoperation length.— 
Average 10.8 9.4 10.3 
Extremes 8.1 to 13.0 8.0 to 12.6 
Average change +2.4 -0.1 +0.8 | 


What then is the better approach? The results of any operative method 
must in the final analysis be based on individual cases. Vaginal shortening is 
no exception. 

Therefore Table II has been compiled from the results computed in single 
cases. Results are divided into three groups: those actually lengthened, those 
essentially unchanged, and those shortened. The first group includes patients 
whose postoperative measurement exceeded the length of both posterior and 
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anterior (maximum and minimum) measurements. The last group includes the 
postoperative lengths which were less than either fornix initially. The middle 
group is called essentially unchanged since the follow-up length was a figure 


TABLE II 
ESSENTIALLY 
LENGTHENED UNCHANGED SHORTENED 
TOTAL NUMBER 14 21 6 
Extremes of change +2.6 to +0.1 -0.1 to -1.8 -0.4 to -2.3 
(related to longer fornix) 
Average change +1.15 -0.86 -1.63 
TABLE III 
LENGTHENED | UNCHANGED | SHORTENED TOTAL 
Total number 14 21 6 41 
Cuff open 7 14 5 26 
Cuff closed 7 7 1 15 
Ligaments free 9 20 6 35 
Ligaments secured to cuff 5 1 0 6 


TABLE IV. VARIABLE FactorS—AGE Limits: 60 AND 25 YEARS, AVERAGE AGE: 41 


NO. OF PATIENTS 


Indications.— 
Fibroids 


Pelvic inflammatory disease 


Dysfunctional flowing 


Endometriosis 
Adenomyosis 

> Ovarian cyst 
Severe cervicitis 


Carcinoma in situ of cervix 
Carcinoma of endometrium 


Surgeon.— 


A. Resident 

B. Assistant resident 
C. Assistant resident 
D. Senior attending 
E. Junior attending 


Marital State.— 


Married 
Divorced 
Widowed 
Single 


Parity.— 
Para 0 
Para i 
Para ii 
Para iii 
Para iv 
Para v 
Para vi 


= | 


| 


21 
16 
2 
1 
= 41 
4 
41 
= 
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between the initial two measurements. This method of caleulation seems valid 
since the two fornices in no one vagina differed by more than 3.1 em. and most 
of them were within 2 em. of each other. 


Using these criteria, it was found that fourteen vaginas were lengthened 
by as much as 0.1 to 2.6 em., twenty-one were essentially unchanged, and six 
were shortened by as much as 0.4 to 2.3 cm. The average changes referable to 
the longer fornix only are given for comparison. 

Table III is an attempt to correlate modification in operative technique with 
the results. Apparently leaving the cuff open has made no difference whatsoever. 
In any event these figures do not support the contention that closure of the cuff 
causes shortening since closure was done on only one vagina later found to be 
shortened. 


TABLE V. CORRELATION OF VARIABLES 


MARITAL AGE 
STATE (YEARS) PARITY SURGEON INDICATIONS 
Unchanged cases with correlated variables 
D 40 Z B Fibroids 
D 43 2 B Fibroids 
M 39 5 A *Fibroids 
D 32 1 A Fibroids 
WwW 60 5 A Ovarian cyst 
Ww 47 1 A Dysfunctional flowing 
D 47 1 A Fibroids 
M 43 2 C Fibroids 
M 38 1 A Dysfunctional flowing 
s 50 0 E Carcinoma of endometrium 
M 39 + A Dysfunctional flowing 
M 42 2 B Carcinoma in situ of cervix 
M 30 + B Endometriosis 
M 25 0 A Fibroids 
M 41 2 A Dysfunctional flowing 
M 37 3 A Dysfunctional flowing 
D 33 2 B Pelvic inflammatory disease 
M 48 2 A Dysfunctional flowing 
M 46 0 B Fibroids 
M 45 1 B Endometriosis 
M 33 0 B Fibroids 
Lengthened cases with correlated variables 
M 48 2 B Dysfunctional flowing 
D 34 0 D Fibroids 
M 42 3 Cc Adenomyosis 
D 37 2 A Pelvic inflammatory disease 
M 40 2 B Dysfunctional flowing 
D 43 2 A Dysfunctional flowing 
D 48 1 B Fibroids 
M 43 0 B Fibroids 
M 44 6 B Dysfunctional flowin 
M 39 3 B Fibroids ; 
WwW 49 2 B Fibroids 
M 39 + A *Dysfunctional flowing 
M 37 2 A *Severe chronic cervicitis 
M 36 2 A Pelvic inflammatory disease 
Shortened cases with correlated variables 
M 52 2 A *Dysfunctional flowing 
M 43 2 A Fibroids 
M 37 2 B Dysfunctional flowing 
WwW 43 2 A Dysfunctional flowing 
M 32 3 A Dysfunctional flowing 
M 44 4 A Pelvic inflammatory disease 


*Coincidental plastic operation. 
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There may, however, be some significance to the imbrication of the round 
and infundibulopelvic ligaments to the cuff, since this was not done in any of 
the vaginas shortened, and in all but one of the cases where it was done, the 
vagina was lengthened. 

Table IV shows other variable factors, namely, age, parity, marital state, 
surgeon, and indication for surgery. It should be pointed out that most of the 
operations were done by the relatively less skilled surgeons, an answer to the 
charge that shortening tends to result from a lack of experience on the part of 
the operator. Table V shows that the variable factors listed had no significance 
in any of the three groups as such, all factors but one being distributed in a 
random fashion. The author, as resident at the time, should take credit for five 
out of the six cases of shortening, but can be defended by pointing out a com- 
parable incidence in cases of lengthened or unchanged vaginas. 


TABLE VI. CASES COMBINED WITH PLASTIC OPERATION 


Vagina lengthened 
Vagina unchanged 
Vagina shortened* 


Total 
*Repair of prolapse and enterocele. 


TABLE VII. DyYSPAREUNIA 


Questionnaires sent 60 
Questionnaires answered 40 
No postoperation coitus 6 
Total patients reporting postoperation coitus 34 
A. Painless* 28 

B. Painful 6 

a. Also painful preoperatively 3 

b. Caused by ‘‘orthopedic condition’’ 1 

ce. Caused by operation 2 


*Including 5 relieved of previous dyspareunia. 


TABLE VIII. SuUMMaRyY 


Vaginas lengthened or unchanged 36—88% 
Vaginas shortened 5—12% 


Total vaginas measured 41 
Comfort of coitus unchanged 26—76% 
Comfort of coitus improved 5 
Comfort of coitus destroyed 

a. by other factors 1 

b. by operation 2—6% 
Total reported 34 


One additional point is interesting to raise (Table VI). Four of the pa- 
tients had coincidental plastic operations. This chart shows the somewhat sur- 
prising results, as to length, of this group. Those whose vaginas were length- 
ened can probably thank the perineorrhaphy while the case of shortening was 
in a 52-year-old married, para ii, with second-degree prolapse, enterocele, and 
profuse bleeding from a large endometrial polyp. The latter condition required 
hysterectomy despite the need for all available structures in correcting the 
enterocele, and shortening inevitably resulted. There seems to be no excuse, 
however, for the five other cases of abbreviation. 
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B. Dyspareunia 


Results of the questionnaire are more simply tabulated in Table VII. The 
original sixty patients were questioned about 18 months postoperatively. Of 
these, two-thirds sent in replies, a few of them volunteering additional informa- 
tion. Thus, of the forty who answered, only six denied postoperative coitus and 
we therefore base our conclusions upon the replies of thirty-four women. The 
vast majority (twenty-eight) described intercourse as painless and indeed five 
of this group volunteered the additional information that the operation had in 
fact relieved them of pre-existing dyspareunia. Six reported painful inter- 
course, but one woman added a note in which she attributed this pain to “‘ 
orthopedic condition’’ rather than the operation. Three others admitted inter- 
course had been preoperatively painful. We are, therefore left with only two 
women (6 per cent) in whom painful intercourse can justifiably be blamed on 
hysterectomy. As previously noted, no attempt was made to correlate these 
replies with physical conditions, but it is presumed that the five patients im- 
proved by hysterectomy may have had retroversion, endometriosis, pelvic in- 
flammatory disease, or a combination of these conditions. 


Summary 


The principal opinions on vaginal length and dyspareunia following hys- 
terectomy are reviewed. 

An objective study to determine the incidence of these conditions made at 
the Free Hospital for Women is presented. 

The results of this study are presented in detail and compared with those 
of the only other similar study yet published. 


Conclusions 


1. Total abdominal hysterectomy as performed at the Free Hospital for 
Women resulted in vaginal shortening in only 12 per cent of cases and caused 
dyspareunia in only 6 per cent (Table VIII). 

2. Securing the supportive ligaments to the vaginal cuff may help retain 
vaginal depth. 


The author is indebted to Dr. Christopher J. Duncan for suggesting this study and for 
his design of the measuring instrument. He also wishes to thank Dr. Duncan and Dr. 
William A. Jewett for their constructive criticisms. 
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POLIOMYELITIS IN PREGNANCY AND THE PUERPERIUM 
Experience in Detroit Epidemics of 1949 and 1950 


Harotp D. Pripp.e, M.D., WitLarp R. LENz, M.D., DonaLp C. Youne, M.D., 
AND CHARLES 8. STEVENSON, M.D., Detroit, Micu. 


(From the Wayne University College of Medicine, Department of Obstetrics and Gynecology ; 
Herman Kiefer Hospital, Obstetric and Communicable Disease Divisions) 


HE apparent recent increase in the frequency of occurrence of poliomye- 

litis in association with the evident marked shift in the incidence to older 
age groups has stimulated us to present this report of our observations in the 
metropolitan area. Anterior poliomyelitis, previously always considered as a 
disease of infaney and childhood, has rapidly been transformed to one of such 
general importance that obstetricians, too, must concern themselves with the 
problems of management of pregnant women ill with the disease. The recog- 
nized capricious behavior of poliomyelitis within outbreaks, as well as from one 
epidemic to the next, makes carefully coordinated evaluation of each case by 
the communicable disease-obstetric team essential to its optimal management. 
It will be only through the combined efforts of all observers in different epi- 
demies and in many areas that the best methods of management will ulti- 
mately be evolved. 

This paper is a report of 34 cases of pregnancy complicated by poliomye- 
litis which were admitted to the Communicable Disease Division of the Her- 
man Kiefer Hospital between May 1, 1949, and Dee. 31, 1950. This interval 
covered the two peak annual poliomyelitis epidemics in this area, 1949 and 
1950; more of these cases occurred in 1949 than in 1950. This hospital, one of 
three in this county accepting patients with poliomyelitis, admits perhaps 75 
to 80 per cent of all reported victims of this disease in this area. 


Epidemiologic Aspect 


During the year 1949, 679 patients with poliomyelitis were admitted to 
our Communicable Disease Division, of whom 87 were women between 17 and 
42 years of age. Fifteen, or 17.2 per cent, of these were pregnant. During the 
1950 epidemic, 452 cases were studied on our wards. Of these 19 patients, or 
19.2 per cent of 99 women between 17 and 45 years of age, were pregnant. It 
has been estimated by the Bureau of Statistics, Detroit Department of Health, 
that in the City of Detroit on any given day during the epidemics 6.2 per cent 
of the women of childbearing age were pregnant. Therefore, the expected 
incidence of pregnancy among the 186 eligible women admitted to the hospital 
during this two-year period should have been only 11.5, as against the 34 preg- 
nancies observed. This approximately threefold relationship, indicating the 
tripled susceptibility of the pregnant woman to poliomyelitis, is in rather 
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astoundingly close agreement with other published figures.’*° Aycock? esti- 
mates the chance coincidence of pregnancy as roughly 1 in 1,000 cases of polio- 
myelitis. Since 34 of 1,131 patients with poliomyelitis admitted to the Herman 
Kiefer Hospital were pregnant, this ratio of approximately 30 pregnancies per 
1,000 cases of poliomyelitis certainly must be more than coincidence. Horn? 
has challenged the validity of deductions such as these, but until more simple 
and accurate means of ascertaining the real frequency of poliomyelitis (inelud- 
ing all of the subclinical, nonparalytic cases) are developed, they should be 
accepted as valid. 

Chronic fatigue, physical trauma, and endocrine changes accompanying 
the gravid state have all been considered as perhaps responsible for the in- 
creased susceptibility to and severity of the infection with pregnancy. Ex- 
periments by Anderson® demonstrated, in animals,-that estrogens and pro- 
gesterone have some protective ability. Weaver and Steiner,’ as well as Jung- 
blut and associates’® 1! suggest that chorionic gonadotropins may have some 
antiviral activity. Administration of a strain of murine poliomyelitis virus 
to groups of pregnant and nonpregnant mice by oral and intravenous routes, 
as reported by Knox,’ showed a definite increase in susceptibility to infection 
with pregnancy. This study also indicated that the changes in permeability 
of the intestinal mucosa occurring with gestation did not constitute the only 
mechanism by which the infection was acquired. A possible correlation be- 
tween the phase of the menstrual cycle and the onset of poliomyelitis has been 
suggested.'® Because of a report by one of our physiotherapists to the effect 
that many of the female patients were menstruating at the time of admission, 
we have instituted a detailed investigation regarding this point. Our obser- 
vations lend further support to the probable significance of the role of certain 
endocrines in the pathogenesis of poliomyelitis. 

The changing general pattern of poliomyelitis was most apparent during 
the 1950 epidemic. The peak case incidence, which had always occurred dur- 
ing August, with the highest number of admissions during that month, oc- 
curred after Sept. 1, 1950. The trend toward involvement of older age groups, 
first noted several years ago, was further demonstrated this year in that 31.6 
per cent of all patients admitted were over 20 years of age, the next highest 
being the 5- to 9-year age group with 27.9 per cent. The child group had 
always been dominant in the past. Females exceeded males only in the older 
age group, while in all others the usual male predominance prevailed. The 
year 1950 also represented the fifth consecutive year in which the disease had 
appeared here in numbers well above the endemic level. The number of pa- 
tients exhibiting respiratory difficulty and requiring the aid of a respirator 
also exceeded previous records for the area, 44 such cases occurring. Res- 
pirator patient deaths totaled 19, or 43.2 per cent, of all those so treated. 
with women over 20 years of age accounting for approximately 20 per cent of 
the cases and 37 per cent of the deaths. No tracheotomies were performed 
during this outbreak. 

Further variations in the poliomyelitis pattern will become apparent on 
perusal of the following tables showing classification of our cases by trimester 
and types of involvement. 

Although most earlier studies'” 1° of pregnancy with poliomyelitis have 
shown a greater incidence of residual paralysis and an increased fatality rate 
in the last trimester, our very limited series (Table I) demonstrates an ap- 
parent second trimester dominance in 1950, with all cases, bulbar or spinal, 
and accounting for the only death in the entire series. Paralytie and bulbar 
involvement was found in about 56 per cent of the cases occurring in the first, 
in 100 per cent of those in the second, and in 50 per cent of the third trimester 
group. 
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TABLE I. PREGNANT POLIOMYELITIS PATIENTS, 1950 


Obst. & Gynec. 
February, 1952 


TYPE OF POLIOMYELITIS 


WEEK OF NO, OF NON- RESPIRATOR 
GESTATION TRIMESTER CASES SPINAL BULBAR PARALYTIC CASES 
0- 4 First 0 0 0 0 0 
5- 8 First 4 1 0 3 0 
9-12 First 5 2 2 1 1 
13-16 Second 3 2 a 0 1 
17-20 Second 2 2 0 0 0 
21-24 Second 3 3 1 (died) 0 a 
25-28 Third 2 1 0 1 0 
29-32 Third 0 0 0 0 0 
33-40 Third 0 0 0 0 0 


Our figures for 1949 (Table IT) are much more nearly in agreement with 
the experiences of others in that combined paralytic and bulbar involvement 
was approximately 43 per cent in the first, 50 per cent in the second, and 75 


per cent in the third trimester. 


TABLE II. PREGNANT POLIOMYELITIS PATIENTS, 1949 


TYPE OF POLIOMYELITIS 


WEEK OF NO. OF NON- RESPIRATOR 
GESTATION TRIMESTER CASES SPINAL BULBAR PARALYTIC CASES 

0- 4 First 0 0 0 0 0 
5- 8 First 4 if 0 3 0 

9-12 First 3 2 0 1 0 
13-16 Second 1 0 1 0 0 
17-20 Second 2 0 1 1 0 
21-24 Second i 0 0 1 0 
25-28 Third 3 2 0 i 0 
29-32 Third i 0 1 0 0 
33-40 Third 0 0 0 0 0 


Such rather marked discrepancies in experience in successive years in a 
given area, in addition to exemplifying the changing behavior of the disease, 
would seem to indicate that severe poliomyelitis can oceur in any period of 
gestation. One cannot assure patients in the first or second trimesters who 
contract poliomyelitis that it will necessarily be mild in form. It is for the 
future to clarify this trend further. 


It was also of interest to note that there were 18 of the 1950 group and 
20 of the 1949 group who had had a delivery within 20 months of the onset 
of symptoms. Such factors as hormones and gestational changes in the upper 
respiratory and digestive tracts have been eliminated but maternal fatigue 
still remains as a possible factor in infection. Among these there was a total 
incidence of paralysis of approximately 75 per cent as contrasted with 64 per 
cent involvement in the nonpregnant and nonpostpartum remainder, but this 
probably is not statistically significant. The incidence of paralysis in the 
pregnant group reviewed was 64.7 per cent and was certainly comparable to 
the 60 to 65 per cent figures usually obtained in this area. 


It has been stated by Aycock’ that there was a tendency for the disease 
to occur in the first trimester of pregnancy if the fetus was a male and in the 
third trimester if it was a female. The sex distribution among our cases in 


1950 was five males to two females in the first trimester in apparent agreement 
with Aycock, although during the second and third trimesters the sexes were 
equally divided. 
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Obstetrical Management 


The antepartum management of the patients with poliomyelitis complicat- 
ing pregnancy was that of good prenatal care as given to normal pregnant 
women. We believe that there is no contraindication to any regular polio- 
myelitis therapy measure, including physiotherapy, during the pregnancy, for 
maternal salvage is the most important factor in these cases. Even patients 
with slight vaginal bleeding at any time during the pregnancy were continued 
on physiotherapy, and the special therapy given by the Poliomyelitis Service 
did not appear to alter the course of the pregnancy, nor to cause any abnor- 
malities in its outcome. Many of the patients had been under private medical 
care for the pregnancy and were later delivered by these same physicians after 
discharge from the hospital; thus in a few cases we merely carried out pre- 
natal care during their hospital stay. The private physicians in charge of 
these patients were contacted in order that we might have proper follow-up. 
The patients who were transferred to the Obstetrical Service for delivery had 
a normal first stage in all cases and the majority delivered spontaneously after 
a normal second stage. The third stage of labor was conducted in the usual 
manner with intravenous Ergotrate given with delivery of the anterior 
shoulder. There were no cases of postpartum hemorrhage. 


Two of the patients had spontaneous abortions, one of whom required a 
curettage for continued bleeding. An incidence of spontaneous abortion as 
high as 35 per cent has been reported’® in pregnant women who have polio- 
myelitis, but this figure in our small series is much less. The usual incidence 
of spontaneous abortion has been established as close to 10 per cent, thus this 
is no increase in the usual rate. Only one cesarean section was performed and 
it was done immediately post portem by request of the patient’s husband. The 
infant so obtained weighed 1,365 grams and lived only 20 minutes. There was 
one stillbirth in the group of 24 weeks’ gestation; this occurred 14 weeks after 
the infection was contracted and the patient was well on the road to recovery. 


As to anesthesia, we feel there is no contraindication to the use of con- 
duction anesthesia in a patient who has passed the acute phase of poliomyelitis, 
and this opinion is shared by the consultant of the Poliomyelitis Service. This 
is wholly extraordinary, but we saw no ill effects from the use of low spinal 
anesthesia or caudal anesthesia in the patients who had poliomyelitis in the 
convalescent stage. However, not all of our patients were delivered with con- 
duction anesthesia and pudendal nerve block was very satisfactory for the 
delivery of the multipara. Volatile anesthetic agents are to be avoided if 
possible. 


Comment 


This presentation of 34 cases of poliomyelitis complicating pregnancy 
which were admitted to the Herman Kiefer Hospital of Detroit during the 
epidemics of 1949 and 1950 represents an addition to the 552 eases already 
reported in the world literature and recently reviewed by Horn.2° There was 
one death in the entire group occurring during the second trimester, a mor- 
tality rate of 2.9 per cent. Our nonpregnant mortality rate for the same 
period was 5.3 per cent. 


The material presented clearly indicates the effect of pregnancy in in- 
creasing susceptibility to poliomyelitis and tends to confirm earlier reports of 
such a relationship. The expected incidence of pregnancy among the 186 
eligible women admitted to the Poliomyelitis Service was 11.5 gravidas, as 
against the 34 women who were pregnant; this constitutes a tripling of their 
risk of developing poliomyelitis. 
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An analysis of our cases by trimester did not support the previously re- 
ported idea of increased severity in the third trimester. Our single fatality 
occurred in a second trimester case during the epidemic of 1950, in which all 
other cases in the same phase of pregnancy were paralytic. Our most severe 
eases occurred during the first six months of pregnancy. 

The 38 cases which occurred in women who were within a 20 months’ 
postpartum period showed an incidence of paralysis of 76 per cent as con- 
trasted with 64 per cent incidence in the control group, the significance of 
which, if there is any, is not clear. Chronic maternal fatigue suggests itself 
as a possible explanation. 

Hormones of pregnancy do not increase the resistance of pregnant women 
to poliomyelitis, as has been reported for lower animals. A possible correlation 
between the phase of the menstrual cycle, in nonpregnant women, and the 
onset of the symptoms of poliomyelitis has been suggested and further investi- 
gations are being carried out. This would lend further support to the possible 
importance of hormones in the pathogenesis of the disease. 

The labor in the poliomyelitis patient was usually normal if there was 
no pelvic dystocia; in fact we noted that quite a few patients had a somewhat 
shorter first stage of labor than normal. The handling of the second stage of la- 
bor will depend upon the extent of paralysis and parity, but the majority of our 
patients delivered spontaneously. We do not hesitate to use prophylactic low 
forceps if there is undue delay after complete dilatation of the cervix. The 
placental stage of labor was initiated by slow delivery of the fetus, and the 
use of intravenous Ergotrate with delivery of the anterior shoulder, which is 
our usual method of handling this stage of labor. The necessity for cesarean 
section was not encountered in our group, including the respirator cases. 
Some authors’? '* 14 advocate abdominal delivery for patients in the last 
trimester who are having marked respiratory difficulty, yet very few cases 
have been reported. 

The following is an abstract of the history of the one fatal case: 


L. M., No. 130177, a 26-year-old white woman, gravida ii, para i, whose last normal 
menstrual period was unknown, was admitted to the Herman Kiefer Hospital, Communicable 
Disease Division, Oct. 23, 1950, because of weakness of the legs and respiratory difficulty, The 
symptoms had begun three days earlier with headache, backache, aching of the legs, and 
urinary retention. The patient was placed in a respirator immediately on admission because of 
the marked respiratory difficulty. 

The physical findings on admission were marked weakness of all extremities, paralysis of 
the intercostal muscles, palatal paralysis, and marked respiratory difficulty, The abdomen 
was symmetrically enlarged by an intrauterine pregnancy of approximately six months’ gesta- 
tion. The fetal heart sounds were regular at 140 per minute. The admission temperature was 
101° F. The pulse was strong, with a rate of 120. 

The laboratory findings were: Hemoglobin 11.5 Gm., white blood cell count of 13,150, 
red blood cell count of 3,800,000. The spinal fluid revealed a total cell count of 153 cells which 
were mainly lymphocytes. 

The patient’s course became progressively worse despite all therapy, and she died Oct. 
26, 1950. Prior to this time a request was made by the patient’s husband for a postmortem 
cesarean section which was performed very quickly after cessation of maternal heart beat and 
a 1,365-gram male infant was delivered, but he died twenty minutes later. 

Permission for maternal and fetal autopsy was obtained, the results of which were acute 
poliomyelitis, spinal and bulbar, for the mother. The histologic finding of cerebral and spinal 
involvement of the nuclei accounted for the respiratory paralysis. Tracheitis and broncho- 
pneumonia were also found. A careful histologic examination failed to show that any infection 
had been transmitted to the infant from the mother. Virus studies on the bloods were not 
made. 
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Conclusions 


1. A study of 34 cases of poliomyelitis in pregnancy and 38 postpartum 
cases, which were admitted to the Herman Kiefer Hospital during the 1949- 
1950 epidemics in Detroit is presented. In this city in these two epidemics, 


the pregnant woman has been three times as susceptible to poliomyelitis as the — 


nonpregnant woman of childbearing age. 

2. In the pregnant group of 34 cases, the incidence of bulbar paralysis 
was 20.7 per cent, that of spinal paralysis was 44 per cent, and the incidence 
of the nonparalytic was 35.3 per cent. The mortality rate was 2.9 per cent. 

3. The postpartum group of 38 women had a bulbar paralysis incidence 
of 26.3 per cent, that of spinal paralysis was 50 per cent, and the nonparalytic 
incidence was 23.7 per cent. The mortality rate was 2.6 per cent. 

4. The series of nonpregnant and nonpostpartum women who were in the 
childbearing period of life had bulbar 16 per cent, spinal 48.6 per cent, and 
nonparalytic 35.4 per cent, and their mortality rate was 5.3 per cent. 

5. The most severe cases of poliomyelitis in pregnancy in this study oc- 
curred in the first six months of gestation. 

6. The possible correlation between the phase of the menstrual cycle and 
the onset of the symptoms of poliomyelitis is suggested, and is under investi- 
gation. 

7. There is no evidence in our one fatal case that the infection was trans- 
mitted to the fetus. 

8. The uterine contractions at the time of labor were normal in all our 
cases, although tokodynanometer determinations were not made. 

9. Conduction anesthesia is not contraindicated in convalescent or old 
poliomyelitis patients. 
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PLACENTA PREVIA. AN ELEVEN-YEAR REVIEW 


JacoB 8S. M.D., F.A.C.S., Mervin W. GREENBERG, M.D., 
JULES B. Aaron, M.D., AND SipngEy J. Peck, M.D., Brooktyn, N. Y. 


(From the Department of Obstetrics and Gynecology, Beth-El Hospital) 


HE recognition and management of placenta previa have received much 

attention during the past few decades. Great strides have been made in 
both maternal and fetal survival, the latter being more notable during the last 
ten years. Substantial credit for the improved outlook of this major obstetrical 
complication goes to wider application of ‘‘expectant treatment’’ as proposed 
by Johnson,! Macafee,? Williams,’ and others. In addition, a decline in the 
use of formidable obstetrical procedures, extended employment of abdominal 
deliveries, and antibiotic and chemotherapeutic measures have materially in- 
creased the safety of parturients and improved the chance for survival of the 
newborn. 

Material 


This study concerns itself with an eleven-year (1940 through 1950) review 
of placenta previa in an active maternity hospital, with both private and service 
patients. In this time, 34,548 patients were delivered and 162 cases of placenta 
previa were diagnosed and treated. For purposes of analysis the study was 
divided into two series. The first concerns itself with the years 1940 through 
1945, a six-year span; the second with 1946 through 1950, a five-year span. 
Henceforth, we shall refer to them as period A and period B, respectively. 

During period A there were 15,258 deliveries of which 71 were cases of 
placenta previa, an incidence of 1:215. Period B has 19,290 deliveries with 
91 placenta previas, an incidence of 1:212. 

The diagnosis of placenta previa recorded in this series was confirmed 
either at operation or vaginally or both. In the cases of vaginal delivery there 
was positive digital evidence of the complication. Cases with a final diagnosis 
of placenta previa where the findings, as recorded on the hospital records, were 
doubtful have been excluded. 

The recently adopted classification indicating the three degrees of this 
complication is employed, namely: total placenta previa, partial placenta previa, 
and low implantation of the placenta (Table I). 


TABLE I. INCIDENCE OF THE TYPES OF PLACENTA PREVIA 


TOTAL PARTIAL LOW IMPLANTATION 
Period A 29 42 0 
Period B 55 26 10 


Total 84 68 10 


A definite increase in frequency of malpresentation was noted in both 
periods (Table II). This observation is a common one and recently Stall- 
worthy‘ expressed the view that he feels compelled to consider the possibility 
of placenta previa when the vertex does not present. 
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TABLE II. FETAL PRESENTATIONS 


PLACENTA PREVIA VERTEX BREECH TRANSVERSE 
Period A 71 57 7 4 
Period B 91 79 5 7 
Total 162 136 12 14 


Management and Treatment 


Management was dependent upon three major factors. First of these was 
the severity of blood loss. Second was the age of gestation. The third factor 
concerned itself with a classification of the placenta previa. This last consid- 
eration was important only in so far as it had indicated the ultimate type of 
delivery in many cases. In general, the therapy was ‘‘expectant’’ in those cases 
where the individual was far from term or when the infant was not considered 
viable by estimated weight. When the severity of the hemorrhage, depending 
upon quantity of blood loss and frequency of bleeding, was such as to preclude 
any further expectancy, pregnancy was terminated. 

Blood loss had to be estimated on the basis of several considerations. These 
were the estimated blood loss as recorded on the patients’ records, the total 
quantity of blood replacement by transfusion and in a few eases the changes in 
hemoglobin. <A stated blood loss of no more than 500 e.c. and/or 500 e.c. whole 
blood transfusion was considered mild hemorrhage. Blood loss or replacement 
above 500 ¢.c. but below 1,000 ¢.c. was considered as moderate hemorrhage. Over 
1,000 ¢e.¢e. in either blood loss or whole blood replacement was listed as severe 
hemorrhage. 

Table III reveals the severity of the blood loss. Slightly over 10 per cent 
of the patients had severe hemorrhage with a distribution of equal number in 
both periods. The greatest number of patients had mild bleeding. 


TABLE III. ESTIMATE OF B1Loop Loss 


MILD MODERATE SEVERE 
Period A 32 29 10 
Period B 73 8 10 
Total 105 37 20 


The group of patients whose pregnancies were not terminated within the 
first forty-eight hours from the onset of the initial hemorrhage was considered 
to have been treated expectantly. There were 27 so managed in the first and 
39 in the second period, a total of 66, or 40.7 per cent of the 162 cases. The 
pregnancies in this category were terminated any time after 48 hours up to 
and some past four weeks following the onset of the initial hemorrhage 
(Table IV). 


TABLE IV. TIME INTERVAL BETWEEN INITIAL BLEEDING AND TERMINATION OF PREGNANCY 


LESS THAN WITHIN WITHIN OVER 
48 HOURS 2 WEEKS 4 WEEKS 4 WEEKS 
Period A 44 17 3 7 
Period B 52 13 8 18 
Total 96 30 11 25 


Importance of the age of gestation* at the time of the initial bleeding has 
been mentioned. As noted in Table V, the initial hemorrhage occurred in more 


*Thirty-two weeks of gestation was chosen arbitrarily as the division of early and late 
initial hemorrhage. 
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cases after the thirty-second week of the gestation. The over-all tabulation indi- 
eates that 115 patients had the first symptom of placenta previa after this arbi- 
trary stage of gestation and 47 had the initial bleeding earlier. 


TABLE V. AGE OF THE GESTATION AT INITIAL HEMORRHAGE 


32 WEEKS AND LESS OVER 32 WEEKS 
Period A 18 53 
Period B : 29 62 
Total 47 115 


During period A there were 58 cesarean sections and 13 vaginal deliveries. 
Of the latter, 3 were spontaneous and the remaining 10 involved a number of 
manipulative procedures. There were 4 amniotomies; 2 Braxton Hicks versions; 
2 versions and breech extractions, and 6 Voorhees baggings. Period B had an 
inereased incidence of cesarean sections. There were 82 sections and only 9 
vaginal deliveries. These data are even more significant when it is noted that 
there were no manipulative procedures performed in the vaginal deliveries in 
the second period (Table VI). Of the cesarean sections in the first period 
only 2 were of the classical type. In the second period, 4 were of the classical 
type. These include 2 cesarean hysterectomies in older multiparas for which 
the indication in both instances was very large multiple fibroids. All other | 
abdominal deliveries were of the low cervical type. 


TABLE VI. TYPES OF DELIVERY 


ABDOMINAL VAGINAL 
VERSION 
BRAXTON AND 
CLASSI- LOW SPON- AMNI- HICKS EXTRAC- VOORHEES 
| CAL CERVICAL TANEOUS OTOMY VERSION TION BAG 
Period A 2 56 3 4 2 2 6 
Period B 4 78 9 0 0 0 0 
Total 6 134 12 4 2 2 6 
Results 


The gross fetal mortality of both periods was 17.9 per cent, or 29 fetal 
deaths out of 162 births (Table VII). However, the fetal mortality declined 
substantially from 28.2 per cent during the first six years to 9.8 per cent in 
the last five years of this study. Further analysis of fetal deaths (Table VIII) 
shows that the fetal loss in both the stillborn and neonatal categories was pri- 
marily in prematures and, in two instances, highly nonviable fetuses. It is to 


TABLE VII. FETAL DEATHS 


STILLBORN NEONATAL 
PREMATURE | MATURE PREMATURE MATURE 
Period A 6* 1 12 1 
Period B 1 1 hed 0 
Total i 2 19* 1 


*Includes 1 fetus below 1,000 grams. 


TABLE VIII. Gross FETAL MORTALITY 


TOTAL LIVE FETAL GROSS FETAL 

BIRTHS BIRTHS DEATHS MORTALITY 
Period A 71 51 20 28.2% 
Period B 91 82 9 9.8% 


Total 162 133 29 17.9% 
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be further noted that in period B, the incidence of stillborn prematures de- 
ereased greatly. The neonatal mortality in the premature group was a most 
halved. Stillbirth and the neonatal death frequency in the mature infant were 
very low in both periods. 

An attempt to correlate fetal survival and mortality* with expectant treat- 
ment is revealed in Tables IX, X, XI. It is recognized from Table XI that the 
fetal survival is much better in the group of cases with expectant therapy. 
Twenty-two out of 32, or over 68 per cent of the prematures, survived. All 
mature babies survived. In those cases terminated within the first 48 hours, less 
than one-half, or 45 per cent, of the prematures survived. There were three 
deaths among the mature babies. The ratio of cases treated expectantly to 
those without expectant treatment was 27:44 in period A, whereas in period B 
it was increased to 39:52. 


TABLE IX. FrETAL RESULTS WITH EXPECTANT TREATMENT 


SURVIVED STILLBORN NEONATAL 
PREMA- PREMA- PREMA- 
TURE MATURE TURE MATURE TURE MATURE TOTAL 
Period A 6 15 1 0 5 0 27 
Period B 16 19 1 0 3* 0 39 
Total 22 34 2 0 8* 0 66 


*Includes one nonviable fetus (below 1,000 grams). 


TABLE X. FETAL RESULTS WITHOUT EXPECTANT TREATMENT 


SURVIVED STILLBORN NEONATAL 
PREMA- PREMA- PREMA- 
TURE MATURE TURE MATURE TURE MATURE TOTAL 
Period A v 23 5 1 ‘i 1 44 
Period B 6 41 1 1 3 0 52 
Total 64 6 pe 10 96 


TABLE XI. TOTAL FETAL RESULTS WITH AND WITHOUT EXPECTANT TREATMENT 


EXPECTANT NONEXPECTANT 
PREMATURE _ | MATURE PREMATURE | MATURE 
Fetal survival pee 34 13 64 
Stillborn 2 0 6 2 
Neonatal deaths 8 0 10 5 
Total 32 34 29 67 


TABLE XII. FETAL OUTCOME WITH EARLY INITIAL HEMORRHAGE 


SURVIVED STILLBORN NEONATAL 
PREMATURE | MATURE PREMATURE | MATURE PREMATURE | MATURE 
Period A 4 4 4 0 6 0 
Period B 14 9 1 0 5 0 
18 13 5 0 11 0 
Total 5 


Concerning fetal survival when initial hemorrhage was early, a goodly 
number survived, namely 31 out of 47 infants (Table XII). Eighteen babies 
survived who were premature; 16 prematures either died neonatally or were 
stillborn. Nevertheless, there was over a 50 per cent salvage of the prematures 

*Fetal weights are employed in the evaluation of the fetal outcome. Immature fetuses 


were those weighing less than 1,000 grams. Above this but less than 2,500 grams were pre- 
mature and those above 2,500 grams were considered mature. 
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alone. The trend can be seen from the same table that during the second 
period there was a greater survival of prematures than in the first period. There 
were four survivals out of 14 premature births in period A. However, in the 
later series, 14 premature infants survived out of 20 premature births. There 
were no deaths of the mature infants, either ante partum or in the neonatal 
period. Those were the cases in which the initial symptom had occurred quite 
early. It can be noted that where placenta previa is recognized early effective 
management can be instituted without immediate termination of the pregnancy 
(Tables IV and V). 

When the initial bleeding occurred after 32 weeks of gestation, the fetai 
results are generally better, as would be expected. However, prematures were 
also seen in this group and a number of these were lost. It should be stated, 
therefore, that, regardless of the age of the gestation, expectant treatment 
should be employed unless the fetus has attained the estimated size of maturity, 
weighing at least 2,500 grams or more (Table XIII). 


TABLE XIII. FETAL OUTCOME WITH LATE INITIAL HEMORRHAGE 


SURVIVED STILLBORN NEONATAL 
PREMATURE | MATURE PREMATURE | MATURE PREMATURE | MATURE 
Period A 9 34 > i 6 1 
Period B 8 51 1 t 1 0 
17 85 3 2 7 ] 
Total 102 5 8 


There were two maternal deaths for the eleven-year review (1.23 per cent). 
Both of these occurred in the earlier period, giving period A a maternal death 
rate of 2.81 per cent and period B a 0.00 per cent maternal death rate. Ab- 
stracts of these two cases follow: 


CASE 1 (1941).—M. A. was a 37-year-old multigravida at term in whom the placenta 
covered one-half of a 5 cm. dilated cervical os. The membranes were artificially ruptured 
and a hand prolapsed. A low flap cesarean section was performed. The subsequent course 
was morbid and abdominal distention was marked. Intestinal obstruction was suspected 
and a laparotomy was performed on the sixth postoperative day. A generalized ileus was 
diagnosed; a loop of sigmoid was exteriorized and later opened. However, the patient’s 
condition became progressively worse and she died on the ninth postoperative day. 


CASE 2 (1943).—B. C. was a 30-year-old multigravida at term. A low flap cesarean 
section was performed for partial placenta previa. A transfusion of 500 c.c. of whole blood 
was given during the operation. The patient developed oliguria with urinary retention 
and died on the eleventh postoperative day. The baby was noted to have had erythroblastosis 
soon after birth. Hematological investigation revealed the maternal blood group to be type 
O, Rh negative, and the paternal Rh positive. 


The morbidity among the patients in this study consisted of 16 cases, or 9.8 
per cent. Period A had 11 out of 71 eases, or 15 per cent morbidity, and period 
B included only 5 out of 91 eases, or 4.5 per cent. Improved obstetrical, surgical, 
and antibiotic and chemotherapeutic measures contributed toward this decline 
in morbidity. It is likely that expectant treatment assisted here too because 
it limits to a minimum vaginal diagnostic and manipulative procedures. This 
is reflected in period B (Table VI). 


Comment 


Roentgenographic examination with cystography has been used as an ad- 
junct to the diagnosis in many eases included in this study. During the last 
five years, the roentgen bladder sign recently described by Dannenberg and 
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associates’ has often been of positive value, particularly in malpresentations 
or when the ecystogram findings are equivocal. 

An earlier published review® from the same hospital of a ten-year period 
(1928 through 1937) included 59 cases of placenta previa which were diag- 
nosed and treated. There were 51 vaginal deliveries and 8 cesarean sections. 
The maternal mortality was 3.4 per cent which represented 2 deaths, both from 
hemorrhage. The gross fetal mortality was 32.2 per cent as a result of 19 
fetal deaths. 


Summary and Conclusions 


1. An eleven-year review, 1940 through 1950, of 162 cases of placenta pre- 
via which occurred in 34,548 deliveries has been presented. These were divided 
into two consecutive periods for purposes of study and analysis. 

2. The cases were classified and associated malpresentations were noted. 

3. Management, treatment, and ultimate results were appraised with re- 
gard to the severity of the blood loss, age of gestation at the time of initial 
hemorrhage, the time interval between initial bleeding and the termination of 
pregnancy, and the type of delivery. 

4. The gross fetal mortality was 17.9 per cent. However, it was 28.2 per 
cent during the first 6 years and 9.8 per cent in the last 5 years of this study. 

5. Maternal mortality was 1.23 per cent. It was 2.81 per cent in the first 
period and 0.00 per cent in the last period. 

6. The increased use of expectant therapy and cesarean sections, and the 
decrease in the employment of vaginal manipulative procedures are noteworthy 
in the last period of this review. 

7. Maternal and to a greater extent fetal results in both the premature 
and mature groups have greatly improved. 


The authors wish to express their appreciation to members of the staff for permission 
to include their cases in this study. 
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DETECTION AND TREATMENT OF UNSUSPECTED TUBERCULOUS 
ENDOMETRITIS* 


Levine, M.D., F.A.C.S., anp Irvine I. M.D., 
BROOKLYN, N. Y. 


(From the Department of Gynecology and Obstetrics and the Gynecological Endocrine Clinic, 
Beth-El Hospital) 


T THE turn of the century, tuberculosis was widespread and led all other 
diseases as a cause of death. While it remained a major scourge in Europe, 
it continued to show a steady downward trend in this country as a result of the 
improved standard of living, efficient methods of prevention, and earlier detec- 
tion and treatment. However, genital tuberculosis has always been, and still is, 
a rare gynecologic finding, because of the elusive clinical manner in which it 
masquerades and simulates other pelvic conditions. With the advent of in- 
fertility studies and the routine use of endometrial biopsy, more cases of un- 
suspected tuberculous endometritis have now come to light. Thus attention is 
focused on genital tuberculosis as a possible cause of female infertility. 


It is generally agreed that the commonest lesion in genital tuberculosis is 
tubal involvement. Sharman! (1944) reports tubal occlusion in 62 per cent of 
patients with a Koch lesion in the endometrium as compared to only 26 per cent 
of 1,500 nontuberculous sterile women. Halbrecht? (1946) found endometrial 
tuberculosis in 5.5 per cent of 820 infertile patients, but aroused comment when 
he reported 37.5 per cent of tuberculous endometritis in 48 sterile women who 
had partially or completely occluded Fallopian tubes. 

Rabau’ (1950) found endometrial tuberculosis in 3.5 per cent of 2,000 
infertile patients. He concluded that, since tubal tuberculosis is 2 to 3 times 
as frequent as endometrial involvement, genital tuberculosis is the cause of in- 
fertility in 10 to 12 per cent of his cases. 

In Great Britian, Sutherland,‘ Sharman,' and O’Brien and Lawler’ re- 
ported the incidence of endometrial tuberculosis in all curettage specimens to 
vary from 0.6 per cent to 1.1 per cent. However, in women coming under ob- 
servation and study for infertility, the percentages vary from 2.8 per cent to 
5.3 per cent. This indicates that it is 5 times more common in barren women 
than in fertile women. 

In this country, Israel and Meranze® (1950) stimulated by Halbrecht’s 
report of such a high incidence of tuberculous endometritis in women who had 
partially or completely occluded tubes, reviewed their curettage specimens of 
172 sterile women with similar tubal occlusion. They could not find a single case 
of tuberculous endometritis. 

This controversial issue was discussed further at the 1951 session of the 
American Society for the Study of Sterility. Sharman reported 154 cases of 
endometrial tuberculosis in 2,962 cases of primary sterility investigated over a 
period of 16 years in Glasgow. This was an incidence of 5.2 per cent. In re- 
viewing the literature he stressed the global character of this disease. Israel, 
however, took issue and again stressed the infrequency of the condition in this 
country. 


*Read before the Brooklyn Gynecological Society, Oct. 17, 1951. 
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The relative infrequency of this form of genital tuberculosis in the Ameri- 
ean literature is attested by the single case reports of Aranson and Dwight’ 
(1949), Schaupp® (1949), Herring and King® (1950), Lubin and Waltman’® 
(1950), and Keettel'! (1951). 


Material 


The following report is based on the study of 5 cases of tuberculous endo- 
metritis observed during the course of infertility investigation. These were 
found among 794 patients who had 529 endometrial biopsies during the past 
15 years, an incidence of 0.65 per cent. Table I summarizes all five cases. 
Treatment in all the patients was not standardized, but follows advances in 
the therapy of tuberculosis with antibiotics. 


TABLE I. SUMMARY OF CASES 


DURA- | 
TION | 
TYPE OF | OF STE- METHOD OF 
CASE AGE | STERILITY | RILITY DETECTION TREATMENT | RESULT 
1.M.W. 33 Secondary 10 Endometrial Streptomycin, Surgical cure 
years biopsy pre-op. 21 
grams in 3 
wks. followed 
by pelvic 
surgery 
30 Secondary 1 Endometrial bi- *Combined Latest basal 
year opsy, follow- therapy body tempera- 
up; menstrual ture readings 
culture, Ny- show normal 
lon tampon pattern. Bi- 
opsies negative 
28 ePrimary 4 Endometrial None 
years biopsy 
4.T.M. 20 Primary 6 Endometrial Streptomycin Unimproved, re- 
months biopsy 50 mg. in 10 peated biop- 
weeks Sies, positive 
5. M.G. 26 Primary 6 Curettage *Combined Still under 
years therapy treatment 


*Combined therapy, streptomycin, 1 Gm. three times weekly, para-aminosalicyclic acid, 
12 Gm. daily, 12-week course. 


Case Reports 


Case 1.—M. W., aged 33 years, was first seen at the Gynecological Endocrine Clinic 
on Nov. 8, 1949, complaining of involuntary sterility for past 10 years. 

Past History.—One induced abortion 12 years ago. Menstruation began at age of 
12 years, every 28 days, lasting four days. 

The pelvic examination on initial visit to the outpatient department revealed a 
cystic mass the size of a lemon in the left fornix, causing that fornix to become shortened. 
The remainder of the pelvic findings were negative. Endometrial biopsy taken on the 
twenty-fifth day of a 28-day cycle revealed tuberculous endometritis. The patient was 
then admitted to the hospital for a complete study on Feb. 14, 1950. 

X-ray examination disclosed no evidence of pulmonary disease. All extrapulmonary 
tests were reported negative for tuberculosis. 

The patient was placed on the following therapy preoperatively for 21 days: strepto- 
mycin, 1 Gm., given daily intramuscularly, together with vitamins and a high caloric diet. 

A supracervical hysterectomy with bilateral salpingectomy and left oophorectomy 
was performed. The pathological report was bilateral tuberculous salpingitis. There was 
no residual tuberculosis in the endometrium. 

The patient’s course, postoperatively, was afebrile and she was discharged on the 
twelfth postoperative day. 
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Case 2.—C. L., aged 30 years, was first seen at the Gynecological Endocrine Clinic 
on Aug. 22, 1950, complaining of secondary sterility of one year’s duration. 

Past History.—Her last delivery was five and one-half years ago. During her pre- 
natal and postnatal period, she lived under adverse conditions. She developed pleurisy 
for which she was hospitalized for a period of six months. She was discharged completely 
cured, and repeated chest plates were reported negative. In 1947, upon arriving in this 
country, she had a complete examination as well as chest plates which were all reported 
negative. 


| 7 I+ 2 as CYCLE 7 2) 28 
8 


OCT. FEB. 
1950 


8 
AT. 
AT. 
RT AT. 
NOV. APR. 


Fig. 1.—Basal temperature chart, patient C. L. 
HM 98° F. at base 

B.T., before treatment 

D.T., during treatment 

A.T., after treatment 

R, Rubin test 

B, biopsy 

Men. Cul., menstrual culture 

N.T., Nylon tampon 


General physical examination was essentially negative and pelvic examination was 
normal except for some tenderness in the right fornix. Basal temperature readings were 
started on Oct. 3, 1950, and continued for the next ten months. The progress of this case 
can best be followed by the changes in the temperature charts, which will give a more 
comprehensive picture of the progress made (Fig. 1). 

Uterotubal insufflation performed on the ninth day of the first October cycle re- 
vealed patency of the tubes. An endometrial biopsy taken on the twenty-second day re- 
vealed tuberculous endometritis. 

During the second October cycle the patient was referred to the chest clinic for a 
complete survey. X-ray of the chest disclosed no evidence of pulmonary disease and the 
sputum was negative for tuberculosis. All extrapulmonary tests were reported negative 
for tuberculosis. 

It is interesting to note that, while a biphasic curve was obtained with basal 
temperature readings, the whole pattern was above the base line of 98° F. For the next 
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three months (November and December, 1950, and January, 1951) the patient received 
1 gram of streptomycin intramuscularly three times weekly, together with 12 Gm. of 
para-aminosalicylic acid daily, administered orally. 

After six weeks of therapy, a second endometrial biopsy was performed soon after 
the close of the December menses. A proliferative endometrium was obtained, but no 
tuberculous lesion was found. Guinea pig inoculation of the endometrial tissue failed to 
reveal any tubercle bacilli. During the course of treatment, the temperature curve still 
remained above the base line of 98° F., but it assumed a normal pattern soon after com- 
pletion of therapy (February, 1951). <A third biopsy taken at the end of this cycle failed 
to reveal any tuberculous lesion. 

During the March and April periods, the patient was placed on a high caloric diet 
with vitamin supplements and the temperature curves observed. They remained at a 
normal level. 

At the end of the May cycle menstrual blood was cultured on Petragnani’s medium 
and sent for guinea pig inoculation according to the method of Halbrecht.12 

At the end of the June period, in lieu of a biopsy, we used Doyle’s Nylon tampon 
method to recover endometrial tissue.13 Menstrual blood obtained daily was again sent 
for culture and guinea pig inoculation. 

These tests were repeated at subsequent menses. To date all reports have been 
negative for tuberculosis. The basal temperature readings have remained at a normal 
level. 


Comment 


Case 1 was managed surgically because she presented an adnexal mass in 
addition to the positive biopsy. Preoperatively, a course of streptomycin was 
given as advocated by Falls and associates..* Her postoperative course was 
smooth, and she was discharged on the twelfth postoperative day. This is in 
sharp contrast to the experience of Lahmann and Schwartz,'° who, before the 
advent of streptomycin therapy, reported an average hospital stay of 43.4 days 
in 15 eases of genital tuberculosis treated by surgery. 

Case 2 was treated medically as she presented no gross pelvic pathology. 
It afforded us an opportunity to observe the effect of combined treatment with 
streptomycin and para-aminosalicylic acid. Before treatment the basal body 
temperature curve was entirely above the base line of 98° F. After treatment 
it assumed a normal pattern, and has continued as such up to the present time. 
While it is not positive proof of a cure, it may serve as a useful guide. 

Recovery of endometrial tissue containing the lesion is not always possible 
since it is focal in character, the remainder of the endometrium being clear. The 
negative biopsies obtained in this case must be interpreted in this light. <A 
refinement in technique, therefore, would be serial biopsy whereby tissue is ob- 
tained from each surface of uterine cavity. 

The commonest method of detection of unsuspected tuberculous endo- 
metritis during infertility studies has been endometrial biopsies. Since re- 
peated biopsies are not without danger, we sought other means of diagnosis. 
Halbrecht used menstrual blood taken daily during the menses. This was cul- 
tured on Petragnani medium and colonies obtained inoculated into guinea pigs. 
By this method he discovered latent tuberculosis in nine suspected cases which 
had negative endometrial biopsies. It also confirmed twelve other cases in which 
endometrial biopsies were positive. 

Doyle’s nylon tampon is another means of avoiding the repeated use of the 
endometrial biopsy curette. An alkaline douche is used at the start of the 
menses. The tampon is inserted into the vagina and held in place with a special 
plastie spoon. The Nylon acts as a filter holding back the desquamated endo- 
metrial tissue, but allowing the fluid part of the menses to be absorbed by the 
cotton padding of the tampon. The latter is removed within twenty-four hours 
and the tissue recovered for study. 
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Streptomycin is the most reliable antibiotic agent in the present-day treat- 
ment of tuberculosis. It is most effective in cases under medical care and as a 
preoperative therapeutic agent. Because it is only bacteriostatic it should not 
be used where the lesion is inactive. The destructive nature of tuberculous 
changes limits the accessibility of this agent to the microorganisms. Objec- 
tions to prolonged streptomycin therapy are, first, the tendency to produce 
drug resistant strains of the tubercle bacilli and, second, the development of 
neurotoxic side reactions. 

Lehmann,’® in 1946, described the inhibiting effect of para-aminosalicylic 
acid (PAS) against the tubercle bacillus. However, tubercle resistant strains 
were also produced if this was administered alone and a new chain of side 
effects were noted, namely, nausea and vomiting. Carr’ advocated the use of 
both of these therapeutic agents as a more effective mode of therapy. Under 
this regime, treatment can be continued for a longer period of time before re- 
sistant organisms and neurotoxic symptoms develop. This combined therapy 
is now advocated by the American Trudeau Association. 


Summary 


1. Endometrial biopsy and curettage have been the usual methods of de- 
tection of unsuspected tuberculous endometritis. Culture of menstrual blood 
and the Nylon-tipped tampon may now be added to our armamentarium. 


2. Five cases of latent tuberculous endometritis are herein reported. Two 
are discussed in detail. 


3. The effectiveness of streptomycin as a pre-operative agent is demon- 
strated in one of the cases. 


4. The effectiveness of the combined use of streptomycin and para-amino- 
salicylic acid (PAS) is demonstrated in the second ease reported. The effect 
is not only cumulative but may even be synergistic with minimal side reactions. 

5. This combined therapy may effect a cure in some eases of genital tuber- 
culosis, heretofore not considered amenable to medical treatment. 

6. Basal body temperature readings proved to be a valuable guide in 
evaluating therapy and cure. 


The authors wish to express their appreciation to Dr. J. 8. Beilly and Dr. B. Diamond 
for permission to use their material in this report. 
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INCISION OF THE PLACENTA AT CESAREAN SECTION 
A Cause of Fetal Anemia 


R. S. M.D., Detroit, Micu., AND R. H. West, M.D., Evanston, IL. 
(From Harper Hospital and Wayne University College of Medicine) 


LTHOUGH cesarean section theoretically offers the least trying and there- 
fore the safest method of delivery for the infant, statistics show almost 
without exception a higher fetal mortality with abdominal than with vaginal 
birth. Much of the additional loss is due directly to the effect on the child of 
conditions for which the operation is performed, or indirectly to immaturity 
resulting from the frequent necessity for cesarean section before full term. 
There still remain, however, a number of deaths which have as yet been unex- 
plained. We’ previously suggested that blood loss from the fetal-placental circu- 
lation in instances where the placenta was incised might be a factor in cesarean 
section fetal mortality, and a further study of the possibility was made. It is of 
interest to note that after our investigation was completed it was pointed out 
by Kamperman that in 1891 Howard A. Kelly? in a discussion of “do’s and 
don’t’s” regarding cesarean section said, “Do not cut the placental tissue, thus 
bleeding the child, in placenta previa cesareana.” 


Material 


Our study was concerned with 65 babies delivered by cesarean section who 
received red blood cell counts and hemoglobin determinations on the day of 
delivery, and for confirmation usually again on the third neonatal day. The 
average hemoglobin reading was 14.9 Gm. per 100 ¢.e. or 97 per cent, with 
variations from 9 Gm. (59 per cent) to over 19 Gm. (over 124 per cent). The 
average of the red blood cell counts was 4,440,000 per cubic millimeter, the 
extremes being 2,540,000 and 5,560,000. The majority of the blood counts and 
hemoglobin readings were in accord with the usual, and therefore compara- 
tively high, normal figures for the newborn. In four instances, however, the 
hemoglobin results were so unusually low as to be considered distinetly abnor- 
mal for newborn infants. Three of these also had red blood counts so low as 
to be in the same category, and in the fourth the count was only up to 
3,440,000. These babies were described as pale and listless and were obviously 
not normal. Two of them were given blood transfusions of 70 and 50 e.c., 
respectively, with marked improvement resulting. All four were finally dis- 
charged from the hospital in satisfactory condition. 

In addition to the four babies with marked anemia, there were three 
others with hemoglobin levels of 12.2, 12.5, and 12.9 Gm., which corresponded 
to percentages of 79, 81, and 84. The accompanying red blood eell counts 
expressed in millions were 4.12, 4.10, and 3.60. Otherwise, these babies had no 
recorded deviations from normal, and the tendency to anemia was discovered 
only because of the routine blood studies done in the course of this investi- 
gation. 
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DELIVERY BY CESAREAN SECTION 


TABLE I. DATA ON BABIES WHOSE PLACENTAS WERE CUT AT THE TIME OF 
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| TYPE OF HEMOG. |BLOOD COUNT 
SEX SECTION | INDICATION | MATURITY WEIGHT (GM) (MILLIONS ) 
1. Female Low Placenta ‘Term 7 pounds 9.0 ( b9%) 2.54 
previa 8 ounces 
2. Male Low Placenta 36 weeks 6 pounds 9.0 ( 59%) 2.91 
previa 12 ounces 
3. Female Low Previous Term 8 pounds 11.0 ( 72%) 3.44 
cesarean 7 ounces 
4. Female Low Toxemia 38 weeks 4 pounds 11.5 ( 75%) 3.10 
- 7 ounces 
(twin) 
5. Female Low Placenta Term 6 pounds 12.5 ( 81%) 4.10 
previa 1 ounce 
6. Male Low Previous Term 9 pounds 12.9 ( 84%) 3.60 
cesarean 7% ounces 
7. Female Classical Placenta 34 weeks 5 pounds 14.0 ( 91%) 4.42 
previa 15 ounces 
8. Male Low Heart Term 7 pounds 14.8 ( 96%) 4.99 
block ounces 
9. Male Classical Dispro- Term 8 pounds 15.9 (108%) 4.61 
portion 3 ounces 
10. Female Low Placenta 31 weeks 3 pounds 16.0 (104%) 4.79 
previa 13 ounces 
11. Male Classical Previous Term 6 pounds 16.0 (104%) 5.50 
cesarean 15% ounces 


In an effort to determine the cause of the anemia in these babies, the case 
records were reviewed. Table I shows the pertinent data on six of the cases. 
All the babies (4 with marked and 3 with lesser grades of anemia) were at full 
term according to history of the last menstrual period; though one, a twin, 
weighed only 4 pounds, 7 ounces. The indications for cesarean section weré 
placenta previa in three, previous cesarean section in three, and fulminating 
toxemia of pregnancy in one. One mother (Case 1) had a hemoglobin deter- 
mination of 9.9 Gm. (65 per cent) before transfusion, and in another (Case 4) 
the reading was 11 Gm., or 72 per cent. The other mothers were not anemic. 
In one child (Case 4) there was a definitely high nucleated red blood cell 
(normocyte) count, but other evidences of Rh incompatibility were absent, 
and the bloods of both mother and child were Rh positive. The only seem- 
ingly significant point to be found in the records was the fact that in six of 
the seven cases the incision into the uterus passed through the placenta, which 
was implanted beneath. It should be emphasized that the placentas were 
actually incised and not simply separated from the uterus and pushed aside. 
There were a number of the latter but with no apparent effect on the infant’s 
blood count in any instance. In the remaining case (hemoglobin 12.2 Gm., red 
blood count 4,120,000) there was no evident explanation for the tendency to 
anemia. In addition to the six instances in which the cut placentas were 
accompanied by anemia of the infants or a tendency to anemia, there were five 
others without anemia, the hemoglobin determinations ranging between 14.0 
and 16.0 Gm. (Table I). 

Speculation as to the cause of the low hemoglobin readings and red blood 
counts in the six babies with incision of their placentas leads to the inevitable 
conclusion that one or more large placental vessels were cut with consequent 
profuse blood loss from the fetal-placental circulation. It is also quite prob- 
able that in the 5 normal babies it so happened that no large vessels were cut, 
and consequently the blood loss was slight. It is interesting that one of the 
anemic babies (Case 4) was a double ovum twin whose placenta had been cut 
through; whereas that of her sister was intact, and she had no anemia. Also, 
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it seems noteworthy that in the case of one of the babies with the most marked 
anemia the record of the operation stated that there were unusual difficulty 
and delay in extracting the child from the uterus. Conceivably, further delay 
could have resulted in fatal blood loss. Even the nonfatal degree of anemia in 
these babies could have been a very serious factor in combination with other 
complications. 

Results of this investigation suggest the advisability of a blood count and 
hemoglobin determination whenever the placenta is cut, with blood transfusion 
when necessary. Apparently, as indicated above, the blood loss can be avoided 
by separating and pushing aside the placenta when it is encountered beneath 
the uterine incision. Naturally, in such case the baby must be extracted 
promptly to avoid the danger of asphyxia. 


Summary 


Hemoglobin determinations and red blood cell counts on 65 babies deliv- 
ered by cesarean section were within the normal newborn range for the ma- 
jority. Four, however, had definite anemia. The placentas of these infants 
had been cut as the uterus was incised, and it is likely that severed blood ves- 
sels resulted in severe fetal blood loss. Three other babies had moderate 
anemia, and in two of these the placentas had also been incised. In the re- 
maining baby there was no explanation for the tendency to anemia. There 
were five other cases with incision of the placentas in which the babies were 
normal. It seems probable that in these instances the large vessels escaped 
injury. These observations suggest the possibility of marked or even danger- 
ous anemia of the infant when the placenta is incised at the time of cesarean 
section and indicate the advisability of routine blood studies in these cases. 


setter yet, it appears that such blood loss can be avoided by separating and 
pushing aside the placenta when it is implanted beneath the uterine incision. 
In no ease so treated was there anemia of the child. 


This investigation was made possible by a grant from the Stewart Hamilton Memorial 
Research Fund, Harper Hospital. 
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CHORIONEPITHELIOMA* 


Roy W. Mouter, M.D., anp Epwarp L. McConne.i, M.D., PHILADELPHIA, Pa. 


(From the Department of Obstetrics and Gynecology of the Methodist Hospital and Jefferson 
Medical College and Hospital) 


A SURVEY of the literature on the subject of chorionepithelioma reveals that to date over 

2,000 cases have been reported. Because of the frequency and confusion in classification 
and because a national registry for the study of these tumors has been created by the Mathieu 
Memorial Chorionepithelioma Registry, we felt that this case should be reported and utilized 
for study. 

Mrs, D. H., a 28-year-old white married woman, was first admitted to the Methodist 
Hospital on April 19, 1948, with the chief complaints of chills, fever, and two episodes of 
postpartum bleeding in the previous eleven days. 

Previous History—Menarche was established at age 15 years, 6 to 8 week cycles, with 
5 days of normal flow and slight cramps. Since the age of 15, there was an annual occur- 
rence of amenorrhea lasting 2 to 7 months. She was a gravida iii, para iii, and all deliveries 
were spontaneous. 

Systemic Review and Family History.—These had no bearing on the present illness. 

History of Present Illness.—Following a normal spontaneous delivery on March 20, 1948, 
in another hospital, the patient had two episodes of severe vaginal bleeding on March 31, and 
April 1, 1948, which were controlled at home by vaginal packing and oxytocics. She was 
admitted to the Methodist Hospital on April 19, 1948, with a temperature of 103° F. accom- 
panied with chills and fever. A blood count on admission showed red blood cells 2,430,000, 
white blood cells 7,350, and a hemoglobin of 8.5 Gm. (55 per cent). On pelvic examination, 
the uterus was lying anterior and enlarged 114 times, the cervix of the uterus and the uterine 
adnexa were normal. A routine chest x-ray soon after admission showed a soft cottonball 
shadow in the axillary margin of the right lung field (Fig. 1). Because of the persistent 
bleeding, a diagnostic curettage was done on April 27, 1948, and some necrotic tissue, blood 
clot, and what proved on pathologic examination to be chorionic villi were secured. A Fried- 
man test for pregnancy on urine obtained before the diagnostic curettage on April 27, 1948, 
was positive and a test done 48 hours following the curettage was negative. The patient was 
discharged from the hospital on May 4, 1948, asymptomatic. Three days after discharge an 
episode of very free uterine bleeding occurred. The patient was readmitted and a second 
examination under anesthesia and a diagnostic curettage were done on May 7, 1948. At the 
time of this examination the pelvic findings were not unusual but the curettings secured on 
histologic examination were suggestive of chorionepithelioma (Fig. 2). 

A pregnancy test made from urine secured on May 8, 1948, was qualitatively positive 
while a quantitative test in dilutions of 1:500 and 1:1,000 was negative. Because of the 
fluctuations of the pregnancy tests and the histologic examinations, it was decided that a 
total hysterectomy and bilateral salpingo-oophorectomy should be done electively on May 15, 
1948. However, during the twelve hours previous to operation, the patient’s clinical condition 
showed evidence of intraperitoneal hemorrhage which made the operation immediately 
necessary. 
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At operation approximately 40 to 50 c.c. of fresh blood were found in the peritoneal 
cavity. The uterus was of normal size and shape and presents an ulcerating lesion 2.5 by 
1.5 em, on its right posterior surface from which the bleeding into the peritoneal cavity was 
occurring (Fig. 3). The tubes and ovaries were normal. To this ulcerated area on the uterus 
the appendix was adherent and apparently involved superficially in the ulcerating lesion. 
There were also two subserous nodules over the uterine body which were neoplastic. 

The operation consisted of a total hysterectomy? and bilateral salpingo-oophorectomy. 
The patient made an uneventful recovery from the operation. 


The gross specimen removed at the time of operation showed the following: the uterine 
canal was 3% inches deep, and the endometrium was of normal thickness, smooth and. hyper- 
emic. Over the posterior aspect of the fundal endometrium there was an ulcer 2.5 by 1.5 em. 
which perforated the uterus. Around this larger ulcer, there were several smaller areas of 
uleerating infiltration through the myometrium, which extended out to the serosa (Fig. 4). 
The cervix of the uterus, tubes, and ovaries were normal. On histologic examination, the 
specimen taken near the fundal ulcer showed a section of endometrium and myometrium 
which was infiltrated with many small groups of cells resembling trophoblasts. The tropho- 
blasts varied in size, shape, and arrangement and appeared so undifferentiated that it was 
difficult to determine whether they originated from the Langhans cells or the syncytium. 
Many of them were acidophilic cells with large vesicular nuclei in completely disorderly ar- 
rangement. Other cells, apparently from the Langhans layer, were of the same size as the 
syncytial cells but had hyperchromatic nuclei and some mitotic figures. So little differentia- 
tion was found that this growth was classed as a Grade 4 malignancy (Fig. 5). 


Fig. 1.—Routine chest x-ray soon after admission showing a soft cottonball shadow in the 
axillary margin of the right lung field. 


On May 24, 1948, the sixth pregnancy test gave a positive reaction and a chest x-ray study 
showed numerous areas which were interpreted as probable metastases (Fig. 6). On June 1, 
1948, following recovery from the operation, the patient was referred to Jefferson Hospital 
for continued observation and treatment. Quantitative and qualitative studies of the cerebro- 
spinal fluid were made for gonadotropic hormones which showed 100 mouse units per 100 c.c. 
spinal fluid and quantitative Friedman and rat tests were qualitatively positive. A quantita- 
tive Friedman test for gonadotropins was positive in 1:33,000 dilution. 


On June 2, 1948, an episode of hemoptysis occurred and a course of x-ray therapy was 
given with a cumulative dose of 800 r over the anterior and posterior right lung fields. X-ray 
studies of the skull and long bones showed no metastases and the patient was discharged 
from Jefferson Hospital on June 7, 1948, 
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Fig. 2.—A, This section from the curettings shows endometrium and myometrium through 
which are found a number of small masses of cells which resemble trophoblasts. These cells 
infiltrate the adjacent myometrium in many areas. 
saan we Another section from the curettings showing hemorrhage, necrosis, and trophoblastic 
nfiltration. 


Fig. 3. 


Fig. 3.—The uterus is of normal size and shape and demonstrates an ulcerating lesion 
2% by {4 em. on its right posterior surface from which bleeding into the peritoneal cavity 
occurred. 

Fig. 4.—The uterine canal was 3% inches deep, and the endometrium was of normal 
thickness, smooth and hyperemic. Over the posterior surface of the fundal endometrium there 
was an ulcer 24% by 11% cm. which perforated the uterus. 


A. B. 
Fig. 4. 
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She was followed as an outpatient for a period of two weeks during which time 75 mg. 
of testosterone propionate were given every other day and x-ray therapy was continued for a 
cumulative dose of 3,150 r to the right lung field. On June 21, 1948, the patient was re- 
admitted to Jefferson Hospital with aphasia and facial weakness, On observation the patient 
was unconscious and the clinical impression was that she had a right hemiplegia from a 
probable brain metastasis. On pelvic examination there was an area of induration about 6 
em, in diameter in the right adnexal area which had been previously recognized, otherwise 
the pelvis was not unusual. 


Fig. 5.—This is the histological section of the specimen taken near the fundal ulcer which 
shows a section of myometrium which is infiltrated with many small groups of cells resembling 
trophoblasts. The trophoblasts varied in size, shape, and arrangement and appeared so un- 
differentiated that it was difficult to determine whether they originated from the Langhans 
cells or the syncytium. 


Fig. 6.—Chest x-ray on May 24, 1948, showing numerous areas which were interpreted as 
probable metastases. 


Repeated x-ray studies of the skull showed no evidence of metastases. Testosterone 
therapy was discontinued after June 21, 1948, because it was thought that it had not influ- 
enced the titer of serum gonadotropins or the progress of the disease. The patient remained 
in coma from June 27, 1948, until death occurred on June 30, 1948. Permission for an 
autopsy was not granted. 
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Comment.—The interesting features in this case were: (1) The variation in the hor- 
monal studies. Six qualitative tests were done, five of which were reported positive, one 
negative. The negative hormonal test occurred just six days after the first diagnostic 
curettage and was probably due to the mechanical removal of the uterine contents which prob- 
ably contained most of the gonadotropin-producing tissue. (2) The early development and 
rapid progress of this lesion. Symptoms were first observed eleven days after a normal spon- 
taneous delivery. The first x-ray evidence of metastasis appeared in the lungs 31 days after 
delivery but was not immediately interpreted as a metastasis. The histologic evidence of 
chorionepithelioma was found 48 days after delivery. 

This case demonstrated a pulmonary involvement recognized 31 days after delivery and 
62 days later cerebral involvement occurred. According to Dockerty,? pulmonary involvement 
always precedes a cerebral involvement. 

This case also demonstrated the futility of the presently accepted forms of management 
for these lesions since it was recognized early by diagnostic procedures and was treated by 
conventional surgical means, hormonal therapy, and complete x-ray therapy. 


Summary 


1. This is a case history of a woman who died of chorionepithelioma 93 days after 
delivery. 

2. Adequate clinical hormonal studies were made to recognize the lesion and to 
determine its rapidly progressing course. 

3. This case represents the rapid growth and extensive metastasis of a chorion- 
epithelioma to the lungs, brain, and peritoneal cavity in spite of the early institution of 
accepted means of therapy. 
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METASTASIS FROM CARCINOMA OF THE CERVIX UTERI 
SIMULATING CORONARY DISEASE* 


GrorGE A. Haun, M.D., F.A.C.S., PHILADELPHIA, Pa. 


(From the Gynecology Service, American Oncologic Hospital) 


. P. (Case No. 9066), 48 years old, Negro, widowed, gravida vii, para vi, was first seen 

at the American Oncologic Hospital on March 17, 1948, because of vaginal bleeding. 
Her past history was noncontributory. She had had the usual childhood diseases, but no 
serious illnesses. Review of systems was within normal limits except for the fact that she 
experienced precordial discomfort on occasion, usually aggravated by exertion. Menstrua- 
tion had begun at 13 years, and had been regular every 28 days, lasting 3 to 5 days, with 
a moderate flow. Her periods came at regular intervals until March, 1947. She did not 
have any bleeding again until September, 1947, when she began to have irregular and 
rather profuse vaginal bleeding. She was seen by her family physician who gave her an 
injection which seemed to diminish the bleeding. However, the bleeding then became 
rather profuse so she was given another injection. There was no change in the amount 
of bleeding so hospitalization was recommended. The patient deferred entering a hospital 
until the latter part of January when she was admitted to another institution. A diag- 
nostic curettage, biopsy of the cervix, and intrauterine application of a 50 mg. capsule of 
radium for a total dosage of 2,050 mg. hr. were performed. Histologic diagnosis of the 
biopsy of the cervix was carcinoma. Because of the pathologic diagnosis she was referred 
to the Oncologic Hospital for further care. General physical examination was within 
normal limits except for examination of the heart and pelvis. Blood pressure was 186/120, 
the area of cardiac dullness was normal, and there was a faint systolic murmur best heard 
in the left second interspace. On pelvic examination the external genitals appeared nor- 
mal; there was a multiparous introitus with moderate vaginal relaxation; the body of the 
uterus was small, mobile, mid-position, the adnexa were not distinguishable; the cervix 
was clean, patulous, canal patent, and on the lower lip there was an irregular rounded 
granular area about 0.8 em. in diameter which bled easily on manipulation. Rectal exami- 
nation was confirmatory. Wassermann test was negative and complete blood count and 
urinalysis were within normal limits. Clinical impression was carcinoma of the cervix 
uteri, group I Schmitz (Stage I, League of Nations). The histologic diagnosis of the 
tissue removed for boipsy was interpreted by Dr. A. J. Donnelly as epidermoid carcinoma, 
Grade III-IV. 

From March 25, 1948, to May 3, 1948, this patient received x-ray therapy. A total 
of 2,100 r measured in air was delivered to each of two anterior portals (measuring 12 by 
12 em.) and two posterior pelvic portals (measuring 12 by 16 em.). The factors were 
200 k.v., 20 Ma., 50 em. skin target distance, 1.mm. copper plus 1 mm. aluminum filter, 
300 r in air daily. On May 10, 1948, a local radium application was given. One 50 mg. 
capsule of radium (filtered with 0.5 mm. platinum, 1.0 mm. brass, plus 1.0 mm. of rubber) 
was placed in the cervical canal and one 50 mg. capsule of radium (same filtration) was 
placed across the face of the cervix. The total dosage was 3,600 mg. hr. The patient had 
an elevation of temperature to 103° F. just before the removal of the radium, otherwise 
her course was uneventful. She was seen at intervals in the clinic and the usual post- 
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irradiation changes were noted. She was admitted to another hospital in July because of 
vaginal hemorrhage and received one blood transfusion. It was believed that this bleed- 
ing was due to postirradiation necrosis. Because of rectal bleeding sigmoidoscopy and 


Fig. 1.—Biopsy of cervix. Squamous-cell carcinoma. 


Fig. 2.—Electrocardiogram. Within normal limits. Right axis shift, sinus rhythm. 
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barium enema were done in October, 1948. The sigmoidoscopic examination showed red- 
dening and fixation of the bowel, but no intraluminal carcinoma. X-ray examination of 
the bowel was within normal limits. In January, 1949, there was clinical evidence of 
residual or recurrent carcinoma of the cervix, confirmed by biopsy, so another radium 
application was done. One 50 mg. capsule of radium (0.5 mm. platinum, 1.0 mm. brass, 
and 1.0 mm. rubber filtration) was placed in the cervical canal and six 10 mg. needles of 
radium (filtered with 0.3 mm. of Monel metal) were placed in the cervix. The total 
radium dosage was 2,640 mg./hr. Hospitalization for blood transfusions, because of 
vaginal bleeding, was necessary in February, 1949, April, 1949, and May, 1949. In May 
it was felt clinically that there was residual disease present although a satisfactory biopsy 
specimen could not be obtained because of the extensive cervical necrosis which was 
present. Intravenous urogram was done on May 16, 1949, and showed a normal left 
urinary tract, but there was an early hydronephrosis of the right kidney, partially ex- 
plained by first-degree ptosis with kinking of the ureter. When seen in the clinic at this 
time she complained of some precordial discomfort, but no cough or other cardiorespiratory 
symptoms. On June 15, 1949, the patient again complained of pain in the precordial area. 


Fig. 3. Fig. 4. 


Fig. 3.—Chest x-ray, June 16, 1949, showing metastatic pulmonary disease. 
Fig. 4.—Chest x-ray, Aug. 29, 1949, showing increased amount of metastatic disease. 


Pelvic examination showed a hard cervix, with a large central crater, and bilateral para- 
metrial fixation. Chest x-ray was ordered and a prescription was given for the relief of 
pain. On June 22, 1949, the patient was admitted to the hospital as an emergency case 
because of severe precordial pain producing dyspnea. The pain radiated down the left 
arm. On admission she was given medication for the relief of pain and vasodilation. 
Chest examination was within normal limits. An electrocardiogram was performed and 
was interpreted as being within normal limits. Chest x-ray showed a heart normal in 
size and shape, but there were many large rounded densities scattered throughout both 
lung fields which were thought to be due to metastatic disease. Further examination 
revealed a nodular mass in the left supraclavicular area and neurological examination 
showed weakness of the left grip and hypalgesia of the left fourth and fifth fingers. The 
clinical impression was metastatic disease causing pressure on the inner portion of the left 
brachial plexus. Aspiration biopsy of the left supraclavicular area was interpreted histo- 
logically as epidermoid carcinoma, anaplastic squamous-cell type, probably primary in the 
cervix uteri. Supervoltage x-ray therapy was given. Between June 23, 1949, and Aug. 
22, 1949, the patient received 9,600 r (measured in air) through a 9 by 7 em. left supra- 
clavicular field and 4,200 r (measured in air) to each of two pelvic fields (one anterior 
and one posterior, measuring 12 by 15 em.). The factors of treatment were 1.75 mega- 
volts, 210 Ma.; 70 em. skin target distance; 11.7 mm. lead filter, 300 r to the supraclavicu- 
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lar field daily and 300 r to each of the pelvic fields daily. Despite therapy a typical left 
Horner’s syndrome had developed by July 18, 1949. As the treatment continued the 
supraclavicular mass softened and diminished in size but never completely disappeared. 
X-ray of the chest taken on Aug. 22, 1949, showed an increase in the metastasis and also 
destruction of the first and second transverse processes. There was no appreciable change 
in the patient’s pain despite the x-ray therapy, and there was progressive wasting of the 
muscles of the left forearm and hand, predominately those of ulnar distribution. The 
patient’s condition steadily grew worse and she died at home in October, 1949. Autopsy 
was not performed. 

Summary.—A report is presented of a patient with clinically early carcinoma of the 
cervix uteri when first seen. The tumor was of a high grade of malignancy. After irradia- 
tion therapy the patient developed severe precordial pain which radiated down the left arm. 
At this time there was no cough or expectoration. The patient’s pain was shown to be due 
to metastases involving the lungs, the left brachial plexus, and left supraclavicular area, 
and not due to coronary disease as had been suggested. 
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METHEMOGLOBINEMIA DURING PREGNANCY WITH 
SUBSEQUENT DEATH OF INFANT 


Askar AskARI, M.D.,* anp JosEpH H. Hopas, M.D., New York, N. Y. 


(From the Obstetrical and Medical Services, Misericordia Hospital) 


HE patient, B. R. L., 23 years old, unmarried, Canadian, was first seen in the Prenatal 
Clinic of Misericordia Hospital on Aug. 29, 1950, with the chief complaint of amenorrhea 
of 4 months’ duration. 

Although she denied previous pregnancies it was learned subsequently that she had given 
birth to a normal baby in 1946. She also gave a history of an appendectomy in 1943 and 
the usual childhood diseases. She had an attack of rheumatic fever at the age of 13 years 
with bed rest for 9 months. Shortly thereafter she was treated for diabetes mellitus for 7 
months, and required 15 units of insulin daily for several months. The insulin was discon- 
tinued on the advice of her local doctor and never resumed. 

During July, 1945, she spent eight days in another hospital with the complaint of weak- 
ness and malaise and, from the history and facts given, the most probable diagnosis was 
pyelitis. Her next admission to the same hospital was in August, 1945, for two weeks. At this 
time she was found to have a 3 plus sugar and a 4 plus acetone on several urine examinations. 
Diagnosis at this time was diabetes and psychoneurosis. 

Physical examination on her first visit to the Obstetrical Outpatient Clinic was nor- 
mal except for a uterus enlarged to the size of a 17 weeks’ gestation. Her pelvic measure- 
ments were reported adequate. Laboratory findings were as follows: Group A, Rh positive, 
serologic examination negative, red blood cells, 4.4 million, hemoglobin 81 per cent; urinalysis 
showed a very faint trace of albumin, otherwise negative. 

During the next month, the patient was observed at frequent intervals in the Outpatient 
service. She had numerous complaints of headache and back pain, but was objectively well. 
On Oct. 1, 1950, she was admitted to the hospital because of nausea and vomiting of four 
days’ duration. Routine physical findings on admission showed a short untransmitted diastolic 
murmur at the apex, and a uterus enlarged to 3 cm. below the umbilicus. Fasting blood 
sugar was 58 mg. per cent. On symptomatic treatment the nausea and vomiting subsided and 
she was discharged after six days. 

One week later, Oct. 13, 1950, the patient was readmitted with the complaint of nausea 
and vomiting of six days’ duration. In addition she complained of anorexia, malaise, head- 
ache, chills, and fever. Physical findings were as before except for right costovertebral angle 
tenderness. No cardiac murmurs were noted at this time. Temperature was 100° F., hemo- 
globin 93 per cent, blood pressure 130/85, fasting blood sugar 57 mg. per cent, glucose 
tolerance tests normal. Initial impression was beginning toxemia of pregnancy. She was 
treated with vitamins, phenobarbital, and intravenous fluids. Within a few days she improved 
but the vomiting persisted and was not relieved by any of the usual remedies. On Oct. 19, 
1950, it was noted that she was cyanotic and a systolic murmur at the apex was heard. The 
cyanosis increased progressively. Definite systolic and diastolic apical murmurs were heard. 
There was no edema, the liver was one fingerbreadth enlarged, the spleen not palpable and 
there was no demonstrable ascites. An electrocardiogram revealed right axis deviation and 
inversion of T waves in Leads 2 and 3, right heart strain indicating myocardial damage. Liver 
function tests were essentially within normal limits. 

The patient continued to vomit and to run a bizarre temperature ranging from normal 
to 103° F. with no definite pattern. Circulation time was within normal limits. Repeated 
blood cultures were found sterile. On Oct. 23, 1950, a macrocytic type of anemia with 3.5 
million red blood cells, 74 per cent hemoglobin, and 13,850 white blood cells was reported. Dur- 


*Present address, 550 North Hillside, Wichita, Kansas. 
437 


2 
3% 
| 
int 


438 ASKARI AND HODAS Am. J. Obst. & Gynec. 
February, 1952 


ing the next two weeks, she grew progressively worse, with increasing cyanosis, dyspnea, tachy- 
cardia, headaches, nausea and vomiting, and the bizarre temperature course. On Nov. 4, 
1950, because subacute bacterial endocarditis had not been definitely ruled out, treatment 
with large doses of penicillin was begun (4 million units daily). 

Her fever still persisted. The anemia gradually grew worse until on Nov. 6, 1950, the 
red blood count was 2.2 million with 45 per cent hemoglobin, white blood cells 22,900 with 81 
per cent polymorphonuclear leucocytes. Several blood transfusions modified the increasing 
anemia only slightly. In the meantime, cardiac murmurs became more pronounced so that 
definite aortic systolic, apical systolic, and apical diastolic murmurs were easily heard. No 
ascites or edema appeared at any time. 

Review of the patient’s course made it increasingly probable that the symptoms 
could not be explained on the basis of her known cardiac lesion, and since the lung findings 
were negative, it began to be suspected that the cyanosis might be due to the oxygen- 
carrying capacity of the blood, possibly methemoglobin. To test this hypothesis, she was 
given 100 per cent oxygen by mask on the theory that anoxic cyanosis should be de- 
creased. No detectable change in the color resulted. No improvements in her symptoms 
were apparent. As a further test, 10 ¢.c. of the patient’s venous blood were drawn and a 
similar quantity of blood from a normal control. Oxygen was then bubbled by fine catheter 
through both tubes of blood. The control blood quickly turned red. The patient’s blood 
did not pick up the oxygen and remained chocolate colored. Since the most probable cause 
of such abnormal blood behavior was drug toxicity and since the patient had been receiving 
only penicillin, orders were issued to watch the patient closely for self medication. On 
Nov. 6, 1950, a message from the patient was intercepted requesting the purchase of 200 
tablets of ephedrine. She claimed that she made such purchases for a friend in Canada 
and stoutly denied taking any medication except those prescribed. However, it was 
apparent that even if the patient were taking ephedrine, this alone could not have pro- 
duced all her symptoms. On Nov. 8, 1950, she was sent from her room and her belongings 
searched. A quantity of pills, later identified as Anacin, were found. When confronted with 
this, the patient then admitted taking these tablets in undetermined large quantities for several 
months, for headaches. 

In addition to the Anacin tablets, the search was rewarded by the finding of two clinical 
thermometers which registered varying degrees of temperature and were probably substituted 
by the patient for the routine hospital thermometer. The nurses were instructed to take only 
rectal temperatures and to watch the patient carefully while the temperatures were being 
recorded. Under this regime the bizarre spiking temperature that the patient had been run- 
ning for three weeks magically disappeared and has since remained essentially normal, except 
for a brief three-day episode of pyelitis which responded to antibiotics. No admission of 
substituting the thermometers or an explanation for her erratic behavior could be elicited. 

The danger of taking any medication not prescribed was strongly impressed upon the 
patient and she was carefully watched by the nursing staff. During the succeeding several 
weeks, the cyanosis completely cleared, the nausea and vomiting stopped. The hemoglobin 
and red blood count gradually rose to normal. The cardiac murmurs diminished and the 
patient subjectively improved although she still complained of headaches. . 

Other blood chemistry studies were made in addition to those mentioned above. The only 
abnormal ones were a plasma protein determination of 4.9 Gm. with normal albumin-globulin 
ratio, and several slightly elevated icteric indices. She was never clinically jaundiced. The 
fetus continued active and the fetal heart tones were normal. Considering the satisfactory 
clinical condition of the patient and the prolonged period of hospitalization, it was decided 
that she should be discharged and followed in the prenatal clinic. 

On Jan. 2, 1951, the patient was readmitted to the hospital due to slight vaginal bleeding 
and was treated accordingly. A week later she was transferred to the labor room and after 
a normal course of labor, she gave birth to a 6 pound, 7 ounce, female baby on Jan. 10, 1951, 
at 1:44 A.M. 

Physical examination of the newborn on Jan. 10, 1951, showed the infant to be listless 
with poor response to stimuli and the presence of moist rales in both lung fields. There were 
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no other definite findings. On the following day the baby was seen by a pediatrician whose 
impression was ‘‘diffuse cerebral pathology, etiology unknown.’’ Eye consultation on the 
same day revealed no apparent abnormalities and no evidence of hemorrhage or increased intra- 
cranial pressure. 

The baby continued to be lethargic and listless and had to be fed by gavage. Episodes 
of cyanosis were observed. The temperature was irregular, varied between 96° and 103° F. 
The blood count on Jan. 12, 1951, was reported as follows: red blood cells 5.4 million, white 
blood cells 16,550, 67 per cent polymorphonuclear leucocytes, and hemoglobin 18.3 Gm. Chest 
x-ray on Jan, 21, 1951, showed ‘‘the presence of an acute pulmonary infection and defective 
ventilation of the inner half of both lung fields. No atelectasis of either lung was present.’’ 


connective tissue. 


Fig. 2.—Section of brain showing blood pigments in the ganglia cells. 


On Feb. 7, 1951, a neurological consultation disclosed evidence of spasticity in all ex- 
tremities. Babinski and gag refiexes were negative. The opinion was: ‘‘ Encephalopathy 
of possible drug etiology.’’ 

In spite of supportive treatment consisting of oxygen, clysis, and antibiotics the baby’s 
condition became progressively worse and she died on Feb. 8, 1951, at 5:10 P.M. 

Autopsy Report.—When the head was opened, there was an increased amount of fluid 
present in the subarachnoid space. The brain was small, soft, and very wet, the gyri few and 
poorly developed. On section the ventricles were symmetrically enlarged, somewhat dilated, 
and filled with clear fluid. 

Microscopic examination of the brain showed the bordering brain tissue to be congested 
in the cortex. Degeneration of the ganglia cells were noted in some of the nuclei. In the 
sections stained for iron, these cells contained small blue granules staining positive for hemo- 
siderin pigment. In various areas considerable edema of the brain was noted. The liver 
showed iron-containing pigment distributed throughout the lobules with no parenchymal 
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damage. Similar changes were noticed in the spleen. The lungs showed evidence of a 
terminal lobular pneumonia. The pylorus showed hypertrophy of smooth muscle bundles sup- 
ported by increased amount of fibrous tissue. The heart, kidneys, and thymus were normal. 

Comment.—The patient’s history was of little help in this case, since most of the in- 
formation given proved unreliable after subsequent check-up. Her former hospital admis- 
sions mentioned glycosuria on several occasions. This varied from a 1 plus to a 3 plus urinary 
sugar, and a blood sugar varying from 108 mg. per cent to 200 mg. per cent. On her hospital 
admission, numerous studies were made, all showing a low fasting blood sugar, averaging about 
60 mg. per cent and a consistently normal glucose tolerance curve. It is difficult to reconcile 
her former history with our own findings. Among other speculations, including a transitory 
prediabetic state, is the possibility that ephedrine might have been responsible for her in- 
constant hyperglycemia and glycosuria, similar to that observed in patients given ACTH and 
cortisone. 

On her hospital admission of Oct. 13, 1950, she developed a marked cyanosis of the 
lips and finger tips, but with no proportionate orthopnea, a leading clue, and the one which 
first caused us to suspect the possibility of methemoglobinemia. At this point, it was dis- 
covered that the patient had sent for several hundred tablets of ephedrine, which as previously 
stated she denied taking. However, even if she had taken the drug, ephedrine cannot possibly 
cause methemoglobinemia. Therefore, we had to search for another etiological agent. The 
patient was sent from her room and her belongings searched. In addition to the two 
thermometers, with which she had been simulating a temperature as previously described in the 
history, several tablets identified as Anacin were found. She admitted having taken eight to 
fourteen tablets daily for several months, for persistent headache. Because Anacin contains 
acetophenetidin, and since this drug is capable of producing methemoglobinemia and anemia 
in toxic doses or due to sensitivity, it was felt that this was responsible for her condition. 
Sollmann, in the Manual of Pharmacology, gives as the toxic symptoms, among others, of 
acetophenetidin, cyanosis, cardiac weakness, progressive debility, and a severe type of anemia. 
These symptoms correspond with those of our patient and, what is more important, all cleared 
up when the patient was cautioned against, and discontinued the use of this drug. 

From birth the baby appeared weak and listless with episodes of cyanosis and vomit- 
ing. As the symptoms progressed it was felt that some type of encephalopathy was prob- 
ably responsible. This impression was borne out by the autopsy, which in essence showed 
evidence of a hemolytic process with disintegration of red cells, plugging of the arterioles 
and secondary degeneration in the brain and liver. This is illustrated by the photo- 
micrographs (Figs. 1 and 2). 

We feel that the evidence points to ncebophanetidik as the causative agent. The 
drug could have passed the fetal barrier and produced a cyanosis and disintegration of red 
cells in the infant. There are many cases of unexplained methemoglobinemia and 
hemolytic anemia in the literature, where the causative agent is not as apparent as in this 
case. Is it not possible that some of these cases may have been due to the ingestion of 
similar ‘‘innocuous’’ drugs by the mother? With this in mind, we should exercise more 
care and prudence in the prescribing of drugs during the prenatal period, and we should 
be especially cognizant of untoward reaction in the infant. 

Acknowledgment: The authors wish to thank Dr. John A. Kelly, Director of the 
Obstetrical Department, for permission to publish this case, Dr. John R. Cunningham, for 
his aid and suggestions, Dr. John Kehoe for his help in the diagnostic work-up, and Dr. 
Rudolf M. Paltauf for the autopsy report and the reading of the microscopical slides. 
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LARGE NONPARASITIC CYST OF THE LIVER SIMULATING 
AN OVARIAN CYST 


JOHN C. Burcu, M.D., anp Harry E. Jones, M.D., NASHVILLE, TENN. 


(From the Department of Obstetrics and Gynecology, Vanderbilt University 
School of Medicine) 


N ONPARASITIC cysts of the liver are sufficiently rare to merit the report of an additional 

case, unusual because of its tremendous size, its simulation of an ovarian tumor, and its 
successful surgical removal. 

The exact number of reported nonparasitice liver cysts is uncertain because of some 
overlapping in reports in which the same cases may be counted several times. However, 
some idea of the number may be obtained from a report by Davis in 1937, at which time he 
had collected from the literature a total of 500 cases. In 226 of these cases the cyst was 
found at operation, and in the remainder at autopsy. Some idea of the frequency of this 
condition may be obtained from figures compiled in 1944 from the Philadelphia General 
Hospital records by Eliason and Smith, who found only two cases diagnosed during life in 
211,046 hospital admissions. They also found only 28 cases of solitary nonparasitic cysts 
of the liver unassociated with other evidence of cystic disease in 20,000 consecutive au- 
topsies. 

Each new case report of this disease has carried with it some review of the literature, 
and it does not seem necessary to repeat this process in detail. The condition is reported to 
occur 3 to 4 times more frequently in females than in males. It seems to have a preference 
for the white race. The average age of occurrence is about 35 years, but it has been found 
in both infants and octogenarians. The most common anatomic site for the development of 
the cysts is in the right lobe of the liver. The fluid found in the cysts has varied widely in 
chemical properties in those cases in which it has been examined. Bile may or may not be 
present. The pathology of the cysts reveals them to be either unilocular or multilocular. The 
inner and outer surfaces are usually smooth. They are usually lined with simple flat, cuboidal 
or columnar epithelial cells, although no epithelial lining can be found in some. 

Several classifications of nonparasitic cysts of the liver may be found, although the ex- 
act histogenesis of many types is unknown. Most classifications include (1) retention cysts 
arising from the biliary ducts, (2) degenerative cysts from neoplasms, (3) teratomatous or 
embryonal cysts, (4) developmental cysts from aberrant bile duct tissue, (5) lymphatic cysts, 
(6) hemorrhagic cysts from trauma, (7) ciliated epithelial cysts arising from the region of 
the suspensory ligament, (8) cysts arising from the blood vessels, and (9) cystic degeneration 
of the liver, usually associated with cystic disease elsewhere, especially in the kidneys. Some 
classifications also include cysts arising from degeneration of the mucous glands in the biliary 
passages, and another group not so likely to be common in this modern age—cysts arising from 
liver atrophy due to corset pressure. 

The preoperative diagnosis of this condition has proved to be extremely difficult, es- 
pecially in the larger tumors. Caravati stated in early 1950 that ‘‘less than 200 large solitary 
nonparasitic cysts of the liver have been reported. In only one has a preoperative diagnosis 
been made, and this in a child.’’ Our case was no exception to this general trend, although an 
extrapelvic origin for the tumor had been mentioned in the preoperative discussions of the 
patient. 

The size of the cyst or the amount of its contents is not mentioned in many of the re- 
ported cases. McCaughan and Rassieur in 1943, however, reporting 80 patients having this 
condition and coming to surgery, 73 of which cases had already been listed in the literature 
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by others, found the smallest amount of cyst fluid mentioned to be 110 c.c. and the largest 
10,000 c.c. The largest cyst mentioned by size was 19 by 16 by 18 cm. A review of numerous, 
but undoubtedly not all, case reports since that date fails to reveal a cyst of larger proportion 
or content. 

Various types of operations have been performed for this condition. They include ex- 
cision, drainage, aspiration, marsupialization, packing, and combinations of these in one or 
more stages. Several instances of resection of the affected liver lobe are on record. To date, 
the operative mortality as compiled from several reports is around 23 per cent. The complica- 
tions arising from nonparasitic liver cysts include inflammation, perforation with resulting 
peritonitis, hemorrhage, torsion if pedunculated, and destruction of liver function. 

Case Report.—Mrs. I. G., Vanderbilt Hospital No. 194155, white, married woman, aged 
54 years, gravida xv, para xiv, abortus i, was admitted to the Gynecological Service on Nov. 7, 
1950. Her chief complaint was that of a relatively asymptomatic abdominal swelling, which 
had become progressively and steadily larger during the past 8 years. After she had noted 
the abdominal mass, she had a full-term normal pregnancy in 1944, her last. Two weeks 
prior to admission she had an episode of abdominal pain, ‘‘ gaseous distention,’’ and vomit- 
ing, without jaundice, which subsided spontaneously after administration of morphine by her 
local physician, who later referred her to this hospital for treatment. She had an uneventful 
menopause 4 years prior to admission at age of 50, and had noted no vaginal bleeding since 
that time. Her few symptoms were chiefly related to the large size of the abdominal mass, 
and to relaxation of the pelvic floor. There was some shortness of breath and pedal edema. 
She had never been jaundiced. Systems review and family history were essentially non- 
contributory. 

Physical examination on admission revealed an obese white woman with a tremendous 
abdominal enlargement. Her weight was 283 pounds and her height 5 feet 3 inches. An idea 
of the abdominal size can be obtained from the notation that when she lay on her side in 
the standard hospital bed, her buttocks protruded over one edge and the abdomen over the 
other. Her blood pressure was 208/130. Heart and lungs were clear to percussion and ausculta- 
tion. The abdomen showed the enlargement as described, was not tender, and revealed no 
definite shifting dullness or fluid wave. No abdominal viscera could be made out. It was 
thought that the cystic mass in the abdomen was somewhat nodular. Pelvic examination 
revealed some atrophic changes of the vaginal mucosa, a very large cystocele, a small rectocele, 
and a normal-sized cervix and uterus pushed anteriorly by the large, cystic, abdominal mass 
which filled the pelvis and protruded into the cul-de-sac. No identifiable adnexal structures 
could be palpated. Marked vulvar and lower extremity varicosities were present. 

Laboratory data revealed normal urinalyses, the maximum specific gravity being 1.021. 
Admission hemoglobin was 16.5 Gm., packed cell volume 49 per cent, white blood cells 6,200, 
clotting time less than 5 minutes, fasting blood sugar 99 mg. per cent, blood nonprotein nitro- 
gen 38 mg. per cent, phenolsulfonphthalein excretion 70 per cent in 2 hours, and blood Kahn 
test negative. X-ray of the chest was normal except for hypertensive configuration of the 
- heart. The electrocardiogram was normal. X-ray of the abdomen was unsatisfactory be- 
cause of the patient’s size. The preoperative diagnosis was pseudomucinous cyst of the ovary. 

It was decided to attempt repair of the pelvic floor relaxation prior to removal of the 
abdominal cyst. This was carried out satisfactorily, but due to the large amount of venous 
bleeding from the pelvic varicosities, the abdominal operation was postponed to a later date. 

Laparotomy was carried out on Nov. 21, 1950. At this time the large cystic mass was 
found to arise from both the right and left lobes of the liver and completely filled the ab- 
domen from the diaphragm to the pelvic floor, bulging into the flanks on either side. It had 
no pelvic attachments, the uterus, tubes, and ovaries being essentially normal. There was a 
depression in the center of the cyst over which was stretched the lower portion of the falciform 
ligament. The gall bladder was present on the right superior and lateral wall of the cyst, the 
cystic duct being greatly elongated and thinned. Except for slight enlargement, the gall 
bladder appeared normal. The pancreas and kidneys were normal to palpation and showed no 
evidence of cystic disease. By careful dissection the cyst was separated from the inferior 
surface of the liver, leaving most of the inferior surfaces of the right and left lobes denuded. 
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The gall bladder was removed after the dissection had impaired its blood supply. The common 
duct and hepatic artery were identified and not injured. The liver was otherwise normal in 
consistency and appearance. The raw area on the inferior surface of the liver was covered 
with Gelfoam packs, and a Penrose drain was placed in the region of the common duct for 
drainage through a stab wound in the right upper abdomen. 


The cyst contained three locules, the largest and most dependent containing a thin, straw- 
colored fluid, and the other two a very viscid, dark green fluid. The total amount of fluid col- 
lected by aspiration was approximately 15,300 ¢.c. Due to the viscid nature of the fluid in 
two smaller jocules, aspiration was difficult, and much spillage occurred onto the surgical 
drapes, packs, operators, and over much of the operating room floor. A conservative estimate 
of this fluid of 2,000 ¢.c. makes the total content of the cyst around 17,000 c.c. 


Fig. 1.—Portion of cyst wall lined by single layer of tall columnar epithelium. 


Pathologie study revealed the cyst to be lined by a single layer of tall columnar epithe- 
lium. Both inner and outer surfaces were smooth and without papillations. No evidence of 
malignancy was present. Analysis of the two types of cyst fluid revealed the following: 


ANALYSIS OF CYST FLUID 


THIN FLUID THICK FLUID 
Chloride 115.8 meq./l. 106.2 meq./l. 
Protein 2.42 Gm. % 9.94 Gm. % 
NPN 35 mg. % 30 mg. % 
Bilirubin 0.0 mg. % 0.4 mg. % 
Mucin Small amount Large amount 
Parasites None None 


The patient had an uncomplicated postoperative course, except for some bile-stained 
purulent drainage through the stab wound, associated with fever from the eighth through the 
fourteenth postoperative days. She was relatively symptom free, however, throughout the 
entire postoperative hospitalization period of 24 days. Laboratory data revealed no evidence 
of liver or renal disease. She was discharged in good condition. ) 


Examination in March and again in June, 1951, four and seven months after operation, 
respectively, revealed the patient in excellent spirits and health. The abdominal and vaginal 
operative incisions were well healed without defect. No abdominal masses, tenderness, or fluid 
were present. No symptoms or signs of liver disease were noted. 
Summary.—1. A case report of the successful surgical removal of a large nonparasitic 
cyst of the liver simulating an ovarian cyst has been presented. : 
2. The contents of the cyst have been conservatively estimated to be over 17,000 c.c. 
3. The cyst is one of the largest of this type reported in the literature. 
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ACUTE MYELOGENOUS LEUCEMIA IN PREGNANCY* 


JANE AvER, M.D.,** New York, N. Y. 
(From the Department of Obstetrics and Gynecology, Fordham Hospital) 


FT aes the more rarely observed complications of pregnancy is leucemia. The most recent 
collection of cases was presented by Erf1 in 1947. Including his own case, he discussed 
100 well-documented instances. Since then we have been able to find 14 additional case re- 
ports, which, with our own, bring the total to 115. The more recent reports indicate that con- 
servative and supportive therapy can do much to improve fetal salvage in spite of a hopeless 
or at best a limited maternal prognosis. 

Mrs. E. P., a 30-year-old white woman, was admitted to the Ear, Nose, and Throat 
Service of Fordham Hospital on Oct. 29, 1949, complaining of painful bleeding gums, dys- 
phagia, and fever as high as 103° F. These symptoms had begun three weeks previously and 
had been progressive. She denied any constitutional symptoms other than fever, and had 
been caring for a large family until the time of admission. She was approximately 64 months 
pregnant, her estimated date of confinement being Jan. 13, 1950. She had gained 10 pounds 
during this pregnancy. She had had 7 previous pregnancies; except for the second, which had 
terminated in an early spontaneous abortion, all had resulted in normal living children. Past 
history and family history were otherwise not remarkable. 

A review of the antepartum clinic record revealed that she had been seen once during 
this pregnancy on Oct. 4, 1949. At that time she had had no complaints except 
occasional headaches, and varicose veins; her general condition had appeared good. Ex- 
amination had revealed a 65 inch, 112 pound woman, approximately 6 months pregnant. 
The pelvis was ample, urine normal, Kahn test negative, blood type O, Rh positive, and chest 
x-ray normal, 

Examination on this admission revealed a very pale woman in no acute distress. The 
temperature was 100° F., pulse 104, and respirations 22. The gums were markedly swollen, 
protruding down over the teeth in some areas, and bled easily. The tongue was severely 
coated and the breath foul. The pharynx was injected and the right tonsil hypertrophied and 
covered with a membrane. The heart and lungs were not remarkable. The uterus was en- 
larged to the size of a 61%4 to 7 months’ gestation. Laboratory studies revealed normal urine 
tests, negative Mazzini, and normal blood sugar and urea nitrogen. Cultures of gums and 
throat disclosed Staphylococcus aureus and Streptococcus viridans, and were negative for the 
Klebs-Loeffler bacillus. The peripheral blood on November 1 revealed 7 Gm. hemoglobin, 2.4 
million red blood cells, and 2,400 white blood cells, the smear showing 70 per cent myeloblast 
forms and a few lymphocytes, prolymphocytes, and myeloid and monocytoid forms. Sternal 
marrow aspiration performed on November 10 revealed a preponderance (68.6 per cent) of 
myeloblasts, and established the diagnosis of acute myelocytic (myeloblastic) leucemia. 

The administration of crystalline penicillin, 50,000 units every 3 hours intramuscularly, 
was begun October 30; thereafter 300,000 units of procaine penicillin in oil were given daily, 
in addition to supportive therapy including a soft diet, mouth washes, vitamins, iron, crude 
liver, and codeine. 

After 12 days, the gums had improved slightly. She signed herself out against advice 
on November 10, although the obstetrical consultant had requested transfer to the Obstetrical 
Service. 


*Presented at a meeting of the Bronx Gynecological and Obstetrical Society, March 26, 
1951. 
**Present address, 337 Miller Avenue, South San Francisco, Calif. 
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The gravity of her condition was explained to her family. As the fetus was nearing 
viability it was hoped that supportive therapy might help to effect the child’s survival in spite 
of the fulminant nature of the mother’s illness. Accordingly she was readmitted 4 days later, 
this time to the Obstetrical Service. She now stated that in addition to the sore mouth and 
throat she noted a blue spot which appeared intermittently on the tongue, and a tendency, es- 
pecially of the legs, to bruise easily, together with ‘‘pimples’’ on the legs. She insisted that 
she felt strong and well generally. 


Examination now revealed a thin, frail, very pale woman. The temperature was 99° F., 
pulse 100, respirations 22, and blood pressure 112/72. Her weight was 114 pounds. Retinos- 
copy was unsatisfactory because of bilateral diffuse medial opacities due to an old injury. 
Speech was slurred as a result of marked gingival hypertrophy. The teeth were in poor con- 
dition and fetor oris severe. The tongue presented a central blue macule 2 to 3 em. in di- 
ameter. The pharynx appeared normal, with atrophic tonsils. There were no palpable cervical, 
axillary, or inguinal lymph nodes. Inspection of the chest disclosed small ecchymoses, 1 to 2 
mm. in diameter, in the areas previously covered by the adhesive tape of the dressing which 
had been applied following sternal marrow aspiration. The breasts, heart, and lungs were nor- 
mal. The spleen was palpable two fingerbreadths, and the liver questionably palpable one 
fingerbreadth below the costal margin. The fundus of the uterus extended to two finger- 
breadths above the umbilicus. The fetus was presenting by the vertex, unengaged; the fetal 
heartbeat was of good quality. There was no edema of the extremities. Ecchymoses, ranging 
in diameter from 1 mm. to 2 cm., were scattered over the legs; some of these were centered 
by pinpoint erythematous papules. Urine was normal, Kahn negative, blood sugar and urea 
nitrogen normal. Total serum protein was 6.7 mg. per cent and albumin-globulin ratio 1:1. 
Bleeding time was 2%4 minutes and clotting time 344 minutes. 


The patient was given 100,000 units of crystalline penicillin intramuscularly every 3 
hours, 300,000 units of procaine penicillin in oil daily, penicillin lozenges, 5,000 units every 3 
hours, and general supportive therapy. On November 15, hemoglobin was 4.5 Gm., red blood 
cells 1.4 million, and white blood cells 50,000; no platelets were seen on the stained smear. 
Five hundred c.c. of compatible blood were transfused. There was no immediate reaction 
but several hours later the temperature rose to 101° F. and there was slight bleeding from the 
gums. The following morning the patient was afebrile and stated that she felt stronger. An- 
other transfusion was given, without reaction. On November 17 her mouth appeared much 
worse, with a greatly swollen lower lip in addition, and she presented marked anterior cervical 
lymphadenopathy which was considered to be secondary to oral sepsis. Hemoglobin was 8 
Gm., red blood cells 2.6 million, and white blood cells 90,000 with 90 per cent myeloblast 
forms. Her temperature was 103° F. at 6 A.M. By 10 a.m. it had risen to 104.4° F., and 
her pulse to 132. She was now able to tolerate only fluids, and complained of blurring of 
vision, dizziness, and headache. Therapy consisted of another blood transfusion, increased 
penicillin dosage of 600,000 units of procaine penicillin in oil daily, with the addition of 250 
mg. of aureomycin orally 4 times daily, 0.5 Gm. streptomycin intramuscularly twice daily, 
and vitamin K, 10 mg. intramuscularly daily. She was placed in an oxygen tent and given 
tap water enemas and aspirin. By 2 P.M. her temperature had risen to 105.4° F. and she ap- 
peared moribund. As the fetal heart was strong, preparations were made to perform rapid 
postmortem section if necessary. However, the next morning her temperature had fallen to 
96° F., she was complaining of irregular labor pains, and blood was oozing from the vagina. 
The vertex was engaged, the membranes intact, and the cervix dilating. After a 9 hour first 
stage accompanied by moderate vaginal bleeding, and a 10 minute second stage (during which 
membranes were artificially ruptured), at 1:55 P.M. she spontaneously delivered an apparently 
normal living premature girl baby from left occipitoanterior over an intact perineum, The 
placenta and membranes were expressed intact with the aid of the Brandt maneuver after a 
third stage of 5 minutes; the estimated blood loss was 150 ¢.c. Analgesia consisted only of 
25 mg. of Demerol given intravenously toward the end of the first stage. Following delivery 
the patient received 1 ¢.c. of ergonovine maleate intravenously and another hlood transfusion. 
The fundus had a slight tendency to relax; a sandbag was placed on it, and Pitocin and ad- 
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ditional ergonovine were given intramuscularly. The spleen was now easily~felt two finger- 
breadths below the costal margin; its consistency was firm and the notch could be made out. 
The liver was also definitely palpable one fingerbreadth below the costal margin. There was 
bleeding from the rectum. Three hours post partum vaginal bleeding was moderately profuse. 


On the first postpartum day, the patient complained of increasingly severe steady epi- 
gastric and left upper quadrant pain. The temperature was 100° F., pulse 104, and respira- 
tions 32. Slight dyspnea was evident. The breasts were soft and heart tones good. Ausculta- 
tion of the lungs revealed diminished breath sounds and a few fine rales in the right base. 
There was marked tenderness over the spleen and extending into the left costovertebral angle. 
The fundus was firm and lochia sanguineous. No axillary, epitrochlear, or inguinal nodes 
were palpable. A few small ecchymoses had appeared on the abdomen but the lesions on the 
ankles seemed somewhat less prominent than before. Urinary output was good but a 
catheterized specimen was grossly bloody. Another transfuion was given and antibiotic, 
analgesic, and supportive therapy continued. At 6 P.M. the temperature was 101° F. but the 
patient was more comfortable and no longer dyspneic. Moderate abdominal distention was 
present. 


The following day the patient was fairly comfortable. Her temperature was 99.8° F. 
Small ecchymoses had appeared in the deltoid regions, at injection sites. The breasts were 
soft, fundus firm, lochia normal, and Homans’ sign negative. Oral and rectal bleeding and 
gross hematuria were present. A transfusion, the sixth in six days, was administered. 


During the following night she vomited small amounts. At 8 A.M. on November 20, 
the third postpartum day, she vomited 20 ¢.c. of pure blood, her breathing became stertorous, 
and she lost consciousness. Her temperature was 98.4° F., pulse 110, strong, and blood pres- 
sure 150/70 in the right arm, 120/60 in the left. There was slight epistaxis. The pupils 
were round, the right larger than the left; they did not react. The neck was supple, the 
heart tones good, and the lungs clear. The abdomen was slightly distended but soft. Liver, 
spleen, and fundus were palpable as before. The Babinski reflex was positive bilaterally. 
The patient resisted suction by biting on the tube, and moved both legs on stimulation. At 
9 a.M. her blood presssure was 170/130. She died at 9:25 a.M., 67% hours post partum. 

The clinical impression was that death was due to cerebral hemorrhage in the presence 
of acute myelogenous leucemia. Permission for autopsy was not granted. 


Pathology Report (Dr. Louis J. Millman).—Sections of the placenta examined under 
low-power presented an evident increase in nucleated cells, particularly notable in the blood 
sinuses. Cross-sections of the chorionic villi revealed many stromal cells and blood channels. 
For the most part it was felt that none of the hematic cells within the capillary lumina be- 
longed to the immature myelocytic series; however, an occasional cell with large nucleus and 
nucleolus must be regarded as at least suspicious. Examination of the cells in the blood 
sinuses disclosed numerous myeloblast forms; in many areas they occurred as large aggregates. 
They were similar to the cells which were found in both peripheral and bone marrow studies 
of this case. The cytotrophoblast appeared normal and did not reveal any undue prolifera- 
tion. Scattered small areas of calcium deposition were encountered. 

The baby, of approximately 32 weeks’ gestation, weighed 3 pounds, 2 ounces (1,420 
grams) at birth. Hematologic studies were not remarkable except for the development of a 
moderate anemia during the second week of life (hemoglobin 9 Gm., red blood cells 2.5 
million) for which the infant was given 30 ¢.c. of compatible O, Rh-negative blood intra- 
tibially. She was discharged in good condition, weighing 6 pounds, 8 ounces, on Feb. 14, 1950. 


Summary 
A case of acute myelogenous leucemia occurring in a 30-year-old multipara, and result- 
ing in spontaneous premature delivery with survival of the baby and death of the mother 
3 days later, is reported. This brings to 115 the total of well-documented cases of leucemia 
in pregnancy. 
Study of the literature reveals that pregnancy has no consistently harmful effect on the 
course of this disease, which is uniformly fatal; and that the baby, if he can be brought to 
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viability, will be normal. Every effort should therefore be made to prolong the life of the 
mother without harming the fetus. Best results are to be obtained by the use of blood trans- 
fusions, antibiotics, and, in the chronic cases, arsenic. The newer drugs, particularly the folic 
acid antagonists and the adrenal cortical steroids, have not yet been given a trial in cases of 
pregnancy complicated by leucemia, but may prove to be of value. X-ray, because of its harm- 
ful effect upon the fetus, is contraindicated. Cesarean section should be reserved for obstetric 
inidications or for delivering a moribund patient of a viable child. 


Reference 
1. Erf, L. A.: Am. J. Clin. Path. 17: 268, 1947. 
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HEPATITIS COMPLICATING PREGNANCY 


T. O’CoNNELL, M.D., Boston, Mass. 
(From St. Elizabeth’s Hospital) 


os ee complicating pregnancy is, fortunately, a rare entity. Dieckmann reported 
10 cases in 70,000 deliveries at the Chicago Lying-in Hospital. Recently Martin and 
Ferguson! reported four cases of infectious hepatitis associated with pregnancy. These cases 
were noted during the outbreak of infectious hepatitis which occurred in Maine in 1946. 
Although they mention four cases, in reality only three of their cases can be truly classified 
as hepatitis during pregnancy. In their fourth case, the patient miscarried two weeks before 
coming down with infectious hepatitis. . 

Zondek and Bromberg? have reported 29 cases of infectious hepatitis in women, the 
most extensive series to date. Their paper discusses in detail the management of these cases. 

The two cases which are presented here show two aspects of the disease; the first, a true 
case of acute infectious hepatitis; the second, a case of homologous serum jaundice. 

The first case, that of acute infectious hepatitis, occurred in a gravida ii, para i, whose 
last menstrual period was April 15, 1949, and expected date of confinement Jan. 22, 1950. 
Her first pregnancy was uneventful, terminating in the normal delivery of a living female 
infant after a five-hour labor in March, 1947. Her past history was essentially negative other 
than an appendectomy in 1940 for chronic appendicitis. There was no history of blood trans- 
fusion. 

Her present pregnancy was uneventful until July 7, 1949, when she was admitted to 
St. Elizabeth’s Hospital because of epigastric pain, nausea, vomiting, and elevated tempera- 
ture. Gall bladder series at this time failed to reveal any pathology in that organ. The 
icteric index was 10, blood chlorides 92, and the van den Bergh test normal. The cephalin 
flocculation test was negative. 

She was discharged July 14, 1949, with a tentative diagnosis of cholecystitis, and a 
question of beginning hepatitis. She was seen again one month later (Aug. 31, 1949) when 
she presented the appearance of a rather high-strung woman who complained chiefly of 
nausea. There had been no recurrence of the upper abdominal pain, and examination revealed 
a uterus enlarged to the size of a 4% months’ pregnancy. The liver and spleen were not 
palpable. 

On Sept. 28, 1949, approximately two months after her discharge from the hospital, she 
was seen at home. A dramatic change had taken place in four weeks. She was markedly 
nauseated, nervous, and complained of severe itching of the entire skin. She was extremely 
jaundiced, and her husband claimed this had come on suddenly within two days. The liver 
was palpable as far as the navel, and was extremely tender. The spleen could not be plaphated. 

She was immediately hospitalized and the icteric index at this time was 36, the cephalin 
flocculation 4 plus, and the thymol turbidity index 5.9. The blood sugar was 78, nonprotein 
nitrogen 26, uric acid 2.7, and total protein 5.8. The urine showed a 4+ bile with a negative 
urobilinogen. The red blood count was 3.4 million, white blood count 9,600, and hemoglobin 
10.1 Gm. 

A consultant felt that the patient had an infectious hepatitis and advised a high-protein 
diet, multiple vitamins with high vitamin B concentrations, and absolute bed rest. 

For the next two weeks the patient grew progressively worse. Her jaundice deepened, 
she became irrational at times, and grew extremely depressed and morose. There was 
evidence of marked liver damage, both in the increasing cephalin flocculation and the thymol 
turbidity, as well as the elevated direct and indirect van den Bergh tests. 
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During this time the uterus grew normally, and, except for a slight episode of staining, 
there was no evidence of the disease affecting the pregnancy. 

Two and one-half weeks after admission, the patient showed a sudden change for the 
better. The liver began to decrease in size; the jaundice lightened; and she began to show 
evidence of improvement. With the improvement in her physical condition, her mood improved. 
She began to grow less apprehensive, and at times actually felt she would recover, 

She was discharged home by ambulance on Oct. 27, 1949, one month after her admission. 
She was kept on absolute bed rest for another month, during which time weekly blood studies 
showed a continual improvement. 


On Jan. 8, 1950, she was admitted in active labor, and was delivered under spinal 
anesthesia of a normal living female infant weighing 5 pounds, 13 ounces. The patient had 
a normal postpartum course, and blood studies on the infant showed no abnormalities. 


The patient’s liver remained enlarged for three months postpartum, although blood 
chemistry examinations were normal. When last examined in August, 1950, the liver was 
not palpable, the blood cheniistry was normal, and she was contemplating another pregnancy. 

The second case is one of homologous serum hepatitis. This patient was first seen 
June 5, 1950, at which time she stated that approximately nine days prior to admission she 
noticed the onset of dark, cocoa-colored urine, and shortly thereafter noticed gradual yellow 
tinting of the skin including the sclerae. The stools remained normal in color and frequency. 
No familial incidence of jaundice was elicited. Exactly two months prior to admission the 
patient had been given a blood transfusion in her doctor’s office, which she received at that 
time for anemia. This anemia was secondary to persistent vomiting, apparently associated 
with her present pregnancy. Her last menstrual period was Oct. 29, 1949, with an expected 
date of confinement Aug. 5, 1950. Physical examination revealed the liver to be one finger- 
breadth below the costal margin and very tender. 

She was immediately admitted to St. Elizabeth’s Hospital. She was placed on complete 
bed rest and given a semisolid diet until solids could be tolerated and 1,000 c.c. of 10 per cent 
glucose in water twice daily with 100 mg. vitamin C and 1 ampule Solu-B added. She was 
also given 1 ¢.c. of B-complex liver extract daily intramuscularly, 


Her jaundice persisted, although one week after admission the urinary urobilinogen was 
1:32. She was quite depressed during the first week of admission and developed a great 
anxiety concerning the welfare of the baby. Nine days after admission, her appetite sud- 
denly returned. The urine became lighter in color, and her mood changed to one of optimism. 


On June 24, 1950, she had a slight relapse with the return of nausea and vomiting and 
a secondary rise in bilirubin. No stones were visualized on a flat plate of the abdomen, and 
her condition cleared rapidly. She was discharged on June 27, 1950, with the admonition to 
continue bed rest and high-protein, high-carbohycrate diet. 


On July 27, 1950, she was admitted for induction of labor, and, following a six-hour 
labor, she delivered a normal 6 pound, 74% ounce female infant. Low forceps and gas-oxygen- 
ether anesthesia were employed. She followed a normal postpartum course, and her blood 
chemistry tests on Aug. 2, 1950, were normal. 


She was discharged on Aug. 3, 1950, and has been seen once since her discharge. At 
that time she was well and showed no icterus. 

The treatment in both these cases was identical: absolute bed rest while jaundice, 
abdominal pain, and liver tenderness were present and until liver function tests became 
essentially normal. Both patients received a high-protein, high-carbohydrate diet with 
supplementary vitamins and vitamin K intramuscularly. In the early stages of the disease, 
where nausea and vomiting would not permit oral feeding, intravenous feeding of 5 or 10 
per cent glucose in saline (2,000 to 3,000 c.c. daily) was given. It is interesting to note 
that one of the first signs of recovery was an improvement in the appetite and an ability to 
retain food. 

During the disease, the pregnancy in both cases proceeded normally, and neither baby 
was damaged by the process in the mother. This is in conformity with the findings of 
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Martin and Ferguson! and Zondek and Bromberg,? who found in their cases that two mothers 
delivered normal healthy babies. The third mother had an elective section at 7 months, and 
the baby died at 7 days of atelectasis. 

Thus it would seem that the presence of a severe hepatitis in a pregnant woman in no 
way mitigates against the delivery of a normal healthy baby, and the pregnancy has no 
effect on the progress of the disease itself. 
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EFFECT OF ACTH ON ACUTE RHEUMATIC FEVER IN PREGNANCY 


Bawa P. Sineu, B.Sc., M.B., anp LEE F. Mituer, M.D., Dayton, OHIO 
(From the Departments of Obstetrics and Internal Medicine, Miami Valley Hospital) 


ro effectiveness of ACTH and cortisone in bringing about striking improvement in many 
instances of collagen diseases, particularly acute rheumatic fever, appears to be well estab- 
lished.1-5 By far the best results have been obtained in individuals suffering from acute 
rheumatic fever with no evidence of previous heart damage. While these results have varied 
with the severity of the disease, the dramatic response to ACTH and cortisone has been ob- 
tained chiefly when they were given early in the course of the acute attack. The response to 
the administration of these hormones to patients who have been ill from several to many weeks, 
particularly if they have carditis, has been much less striking. 

The following case is being reported for two reasons. In the first place, for the initial 
attack of acute rheumatic fever to occur in pregnancy is an extremely rare phenomenon, as 
evidenced by scanty reports in the literature. Second, as far as the authors are aware, there 
is no similar case recorded in the literature in which ACTH was administered with such bene- 
ficial results to the mother and with no resultant harm to the offspring. 

G. J., aged 21 years, a Negro woman, para iii, gravida v, had a normal pelvis. Serology 
was negative, the Rh factor was positive. Her last menstrual period began Jan. 14, 1950, mak- 
ing her expected date of confinement Oct. 21, 1950. 

There was no history of chorea or rheumatic fever. She had had dilatation and curet- 
tage of the uterus for menorrhagia in 1948, and for spontaneous incomplete abortion in 1949. 
_ She had had three uncomplicated pregnancies, all terminating in normal spontaneous deliveries, 
the birth weights varying from 2,863 to 2,891 grams, in 1946, 1948, and 1949. There had been 
one spontaneous abortion (2 months) in 1949. 

Physical Examination.—The blood pressure was 90/60, weight 145 pounds, height 63 
inches. Temperature, pulse, and respiration were normal. The skin was clear. Examination 
of the eyes, ears, nose, and throat was negative. The heart and lungs were normal. The 
abdomen was protuberant and the uterine fundus was palpable 24 cm. above the symphysis 
pubis. The fetus was lying in left occipitoanterior position and the fetal heart tones were 
best audible in the left lower quadrant, regular, and the rate 140. The liver, spleen, and kid- 
ney were not palpable. There was no costovertebral angle tenderness. Pelvic examination re- 
vealed the uterine enlargement to be consistent with the duration of gestation. There were 
no adnexal masses or tenderness. The cervix showed an annular erosion and a moderate 
amount of yellowish discharge was seen coming through the cervical os. The remainder of 
the physical examination was essentially negative. 

Hematological studies and catheterized urine specimen were reported to be within normal 
limits. Cervical smears and cultures did not reveal any gram-negative intracellular or extra- 
cellular diplococci, Trichomonas, or Monilia. Thereafter, she was followed at regular inter- 
vals in the prenatal clinic, at which time her blood pressure, urine, and weight gain were re- 
ported to be normal. 

Hospital Course-—On Sept. 23, 1950, in the thirty-sixth week of her present gestation, 
she was hospitalized with the chief complaints of pain and swelling of the right ankle, both 
wrists, and left shoulder. The episode began two days earlier with pain and swelling in the 
right ankle joint, followed by nausea, vomiting, chills, fever, and headaches. At the time of 
admission, however, the pain and swelling in the ankle had subsided. Systemic review was 
essentially negative except for marked pain in both wrists, particularly the left. On exam- 
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ination, temperature was 100° F., respiration 20, and blood pressure 110/60. The skin was 
warm and moist. Examination of the head, eyes, ears, nose, and throat was essentially neg- 
ative. The lungs were clear to percussion and auscultation. The heart sounds were normal 
with no murmurs or apparent cardiac enlargement. The abdomen was protuberant and con- 
tained a gravid uterus with fetus lying in left occipitoanterior position, and the fetal heart 
rate 140 in the left lower quadrant. No other abdominal masses or tenderness were noted. 
The uterine enlargement was consistent with 36 weeks’ gestation. The left wrist joint was ex- 
tremely tender, hot, and swollen, with marked aggravation of pain on motion. The right wrist 
joint was moderately tender, hot, but did not appear swollen; there was some pain on motion 
of the joint. The elbow and shoulder joints were abnormallly warm on palpation, but were 
not swollen or tender. Remaining joints were essentially normal. The reflexes were physi- 
ological. Admission laboratory studies revealed the following data: hemoglobin 11.6 Gm. 
per cent; red blood cells 3.47 million; white blood cells 8,850; neutrophiles 76 per cent; lympho- 
cytes 16 per cent; monocytes 8 per cent. Sedimentation rate (Wintrobe) 51 mm. per hour; 
serum uric acid 2.1 mg. per cent; nonprotein nitrogen 21 mg. per cent; fasting blood sugar 
57 mg. per cent. Catheterized urine analysis showed a trace of albumin, otherwise was es- 
sentially negative. 

Clinical Course-—On admission she was placed on bed rest and started on 0.64 Gm. of 
accetylsalicylic acid by mouth every three hours. On the following day, the pain in the right 
wrist joint increased but the pain in the left shoulder grew moderately less. The pain in the 
left wrist joint continued unabated, along with a skin erythema and exquisite tenderness on 
pressure of the joint. Complement fixation tests for Neisseria gonorrhoeae, and agglutina- 
tion test for Brucella abortus were done and reported to be negative. Cervical smears and 
cultures for gram-negative intracellular and extracellular diplococci were negative. No cardiac 
murmurs were audible. 

On the third hospital day, an electrocardiogram was found to be normal. The symptoms 
and physical signs continued unchanged. 

On the fourth hospital day, the pain and tenderness in the left wrist joint were less 
marked, but there was simultaneous increase in the severity of symptoms in the right wrist 
with swelling and severe pain along the ulnar surface of the hand and over the fourth and 
fifth metacarpals. The dosage of acetylsalicylic acid was increased to 8 Gm. daily. 

On Sept. 27, 1950, the fifth hospital day, the pulse rate rose to 108 but the temperature 
and respirations were normal. Auscultation of the heart revealed a gallop rhythm and both 
a systolic and presystolic mitral murmur. The electrocardiogram was normal, The joint 
symptoms continued unchanged in severity. In view of the rheumatic carditis developing at 
bed rest, and despite salicylate therapy, it was decided that ACTH therapy was justified. 

On Sept. 28, 1950, the sixth hospital day, salicylates were discontinued and the patient 
placed on 100 mg. of ACTH daily. She was also put on a 200 mg. sodium diet, along with 
multivitamin and iron therapy. There was a significant drop in the circulating eosinophile 
count during ACTH therapy and this was maintained during the entire period of treatment. 
Auscultation of the heart revealed an apical rate of 104, a mitral systolic and presystolic mur- 
mur, and a pulmonary systolic murmur. There was some lessening of pain and tenderness in 
the left wrist joint but this was not of much significance. 

During the next six-day period, Sept. 29 to Oct. 4, 1950, the patient ’s symptoms markedly 
decreased in severity. Except for some residual tenderness, and pain and limitation of move- 
ment of the left elbow joint, she could move her other affected joints with relative ease and 
lack of discomfort. No cardiac murmurs were audible. 

From October 4 (seventeenth hospital day) to October 14 (the twenty-second hospital 
day), the dosage of ACTH was gradually reduced and then discontinued. At this time an 
electrocardiogram was repeated and found to be essentially normal. 

During the entire period of ACTH therapy her blood pressure remained within nor- 
mal limits. The urinalysis was found to be essentially negative for both albumin and sugar 
and no significant changes were noted in the hematological studies. The fatal heart tones 
remained regular and good. On Oct. 15, 1950, the twenty-third hospital day, she was allowed 
to sit up in a chair and thereafter gradually became ambulatory. 
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Oct. 25, 1950, the thirty-third hospital day, at 1 A.M. she went into labor spontaneously 
and was delivered of a live male infant with low forceps under spinal (saddle block) anes- 
thesia at 2:04 a.m. The infant weighed 2,594 grams and appeared normal in all respects. 
The placenta appeared grosssly normal but showed 2 moderate degree of generalized fibrosis. 
The puerperium was essentially uneventful. The mitral systolic murmur reappeared but there 
was no recrudescence of her arthritic symptoms. She was allowed to walk on the third post- 
partum day and was finally discharged from the hospital on Oct. 30, 1950, the sixth postpartum 
day and the thirty-eighth hospital day. 

During her stay at home, she continued to feel better and did not have any complaints. 

Follow-Up.— 

Six weeks post partum: Her blood pressure was 122/82; weight 140 pounds; hemo- 
globin 12 Gm, per cent; red blood cells 4.1 million per cubic millimeter; white blood cells 
7,800; sedimentation rate 32 mm. per hour; urinalysis negative. She had no complaints. 
Physical examination showed the heart sounds to be normal, with no murmurs or apparent 
cardiac enlargement. Pelvic examination revealed normal involution of the internal genitals. 

Four months post partum: The blood pressure was 130/74; weight 14314 pounds; 
hemoglobin 12.6 Gm. per cent; red blood cells 4.43 million per cubic millmeter; white blood 
cells 7,000 per cubic millimeter; sedimentation rate 14 mm. per hour. She had no com- 
plaints. Physical examination was essentially negative. 

Six months post partum: The patient had had upper respiratory infection for a week 
prior to the date of her clinic appointment, but felt much better now. She had no specific 
complaints. The blood pressure was 128/82, weight 141 pounds; hemoglobin 13 Gm.; red 
blood cells 4.15 million per cubic millimeter; white blood cells 6,450 per cubic millimeter; 
sedimentation rate elevated to 29 mm. per hour, probably due to her recent upper respiratory 
infection. The physical examination was essentially negative. She was advised to return to 
the clinic after 3 months for a further check-up. 

A periodic follow-up of the infant up to date has shown normal development in all 
respects. 

Comment.—The clinical course and laboratory findings in this case were characteristic 
of acute rheumatic fever. 

The rare occurrence of acute rheumatic fever in the latter half of pregnancy is of in- 
terest and may be analogous to the usual improvement in cases of rheumatoid arthritis 
during pregnancy. The cause of rheumatic fever as well as rheumatoid arthritis is still un- 
known but the two diseases are similar in many respects and may represent the same 
disease processs. The difference in the manifestations may be merely due to the variations 
in the constitution and the end-organ response. 

There have been many reports of clinical effectiveness of ACTH in the treatment of acute 
rheumatic fever.1-5 Apparently in this patient the increase in cortisone or similarly acting 
steroids that occur during pregnancy was not sufficient to prevent the manifestations of the 
acute rheumatic process. However, the added stimulus of the administered ACTH to the 
adrenal cortex resulted in corticoid formation sufficient to control or suppress the rheumatic 
manifestations. The response in this patient would indicate that pregnancy per se is not a con- 
traindication to the administration of ACTH when acute rheumatic fever occurs as a com- 
plication. 
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ENDOMETRIOSIS OCCURRING IN A VAGINOPERINEAL 
FISTULA 


Rosert W. Kistner, M.D., anp Paut A. YounGE, M.D., Boston, Mass. 


(From the Free Hospital for Women, Brookline, Mass., and the Department of Pathology, 
Harvard Medical School) 


pater -sa neces involving the vagina, vulva, and perineum is a relatively rare but his- 
tologically interesting gynecologic lesion, less than 40 cases having been reported. The 
following case is of interest because of its relative rarity and is believed to be the first re- 
ported case of perineal endometriosis to have developed in a vaginoperineal fistula. 

Mrs, R. K., Free Hospital for Women No. 47948, a 29-year-old white woman, para ii, was 
first seen in August, 1950, for a routine 2 months post partum check-up examination. Spon- 
taneous delivery of a full-term infant had occurred on June 10, 1950, resulting in an ex- 
tensive second-degree laceration. Repair was immediately carried out but there was complete 
dehiscence of the wound on the sixth day, and in the process of healing two vag:noperineal 
fistulas formed. 

The past history revealed an appendectomy at age 14 years. Catamenia began at age 
12 with regular 4- to 5-day periods every 28 to 29 days. The amount of flow was never ab- 
normal, Dysmenorrhea had occurred prior to birth of the first child. A full-term normal de- 
livery with episiotomy and repair had occurred in 1947. 

Pelvic examination revealed a well-healed right mesiolateral ep‘siotomy scar, a diffusely 
scarred perineal body, and two fistulous tracts between the vagina and the perineum, The 
superior opening was approximately 1 cm. below the fourchette and the inferior opening about 
1.5 em. below this. The vagina was otherwise normal, anterior and posterior fascial supports 
being adequate. The cervix was eroded, the uterus was normal in size and position and the ad- 
nexa were negative. Plastic repair of the fistulas was suggested 6 to 8 months post partum. 

The patient was next seen in February of 1951 (8 months post partum) complaining of 
pain in the region of the fistulas beginning the day before the onset of a menstrual period. 
This pain and local tenderness had been noted during the preceding two months and usually 
lasted 48 to 72 hours, The patient described a tender lump in this area which gradually sub- 
sided after the cessation of flow. 

Examination at this time revealed that the lower fistulous tract had superficially epithe- 
lized and immediately subjacent there was evident a blue-black, hard, tender nodule, 3 mm. 
in diameter. Another similar tender mass, slightly larger but not discolored, was present im- 
mediately adjacent. The superior fistula was unchanged. A diagnosis of perineal endo- 
metriosis was made and surgical removal was suggested. A vaginal smear was reported as 
normal. The cervix was biopsied and showed only chronic cervicitis. The eroded area of the 
cervix was then cauterized. A perineorrhaphy with excision of the perineal nodules and 
dilatation and curettage was carried out on May 8, 1951, under Pentothal Sodium anesthesia. 

Pathologic Report.—F ree Hospital for Women No. 51-2017, 

The specimen consisted of a mass of fatty subcutaneous tissue and skin measuring 1.8 
by 1.2 by 0.8 em. In the center of the mass was an irregular cystic cavity 0.5 em. in di- 
ameter lined by glistening gray membrane. At the base of the cyst, in the wall, there were 
several 0.1 to 0.2 em. dark, irregular hemorrhagic areas. 

The curettings consisted of several strands of tissue measuring 1 ¢.c. 

Microscopic: <A eystie cavity, lined by endometrial glands and stroma and containing 
in its wall hemosiderin-laden macrophages, was seen subjacent to normal vulvar skin. There 
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Fig. 1.—Free Hospital for Women No. S-51-2017. Photomicrograph showing perineal 
skin at left, one isolated endometrial gland without stroma, and the edge of the large, infected 
endometrioma. (H. and E. stain. X50.) 

Fig. 2.—Free Hospital for Women No. S-51-2017. Higher power view showing the single 
endometrial gland at the left and the wall of the endometrial cyst. The latter contains many 
neutrophils, lymphocytes, and hemosiderin-laden macrophages. (H. and E. stain. 150.) 
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was considerable acute and chronic inflammatory reaction in the wall of the cyst and a 
purulent exudate was seen within the cyst cavity. Several scattered endometrial glands, with- 
out endometrial stroma, are seen near the large cyst (Figs. 1 and 2). 

Curettings: Negative 17-day endometrium. 

Diagnosis: Endometriosis of perineum. 

Comment.—The increasing number of reports of endometriosis occurring in bizarre 
locations serves to confuse rather than to clarify the pathogenesis of this interesting gyne- 
ecologic lesion. Authentic cases have now been described in the pelvic lymph nodes, bladder, 
ureter, kidney, cervix, vagina, vulva, rectum, groin, umbilicus, surgical incision, axilla, arms, 
hands, legs, pleura, and lungs. Many of these locations may be explained by utilizing varia- 
tions of the Meyer-Iwanoff celomic metaplasia theory, but for others hematogenous and 
lymphatic metastases would seem more logical. Definite proof of the latter routes, however, 
is lacking. 

It has been shown beyond question that particles of healthy endometrium may be sur- 
gically transplanted and will grow in ectopic sites. 

In the case reported herein the only plausible explanation of pathogenesis is one of 
mechanical transplantation. 

In all probability endometriosis does not arise in all areas by exactly the same process, 
the pathogenesis being modified by the receptive tissue and the adjacent environment. One 
or more of the seven theories of etiology outlined by Javert1! may in certain circumstances be 
operating. 

Summary and Conclusions 


1. A case of endometriosis occurring in a vaginoperineal fistula is described. 
2. It is believed that this case resulted from direct mechanical transplantation of endo- 
metrium into the fistulous tract. 
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ADENOMYOMA OF THE ROUND LIGAMENT IN PREGNANCY 


M. RUBENSTEIN, M.D., AND ALvin M. Kurzon, M.D., 
Cuicago, ILL. 


(From the Department of Obstetrics and Gynecology, Grant Hospital) 


| SBicisen since the original reports of Cullen! in 1895 and Russell? in 1898, endometriosis has 
been receiving increased attention in the medical literature. 

Many theories have been advanced to explain the genesis of this entity, the most popu- 
lar being Sampson’s’ ‘‘transtubal regurgitation of menstrual blood,’’ but the occasional re- 
mote location of ectopic endometrial tissue still defies adequate explanation. The spread by 
implantation and the invasive tendency of the ‘‘foreign’’ endometrial islands partially ex- 
plain their appearance on the bladder, broad, uterosacral, and round ligaments, rectovaginal 
septum, and bowel, but does not explain those cases where the endometrial tissue is found as 
high as the umbilicus or in laparotomy scars. Regardless of the location, however, heterotopic 
endometrium is subject to the same physiologic influences as the uterine mucosa, and, as Novak 
has pointed out, where endometriosis complicates a pregnancy, the aberrant endometrium may 
exhibit a typical decidual response. 

In a review of 2,062 cases of endometriosis, Masson5 found that the ligaments of the 
uterus were involved in about 6 per cent of the cases. Holmes® pointed out that the round 
ligaments were affected in only 0.6 per cent of all cases, and that only rarely was the inguinal 
portion of the ligament involved. 

This is a case of an adenomyoma of the round ligament located within the canal of 
Nuck, oceurring in a pregnant patient, which gave rise to an interesting diagnostic problem. 

Case Report.—This 40-year-old secundigravida (miscarriage in the third month, two 
years previously) was seen in the office by one of us (M. R.) in her seventh month of gesta- 
tion, complaining of a painful ‘‘lump in the right groin.’’ The patient had been aware of 
a pea-sized growth in this area for almost three years, but noticed that shortly after she be- 
came pregnant the mass began to grow rapidly. After the third month the tenderness in- 
creased and there were intermittent episodes of sharp, sticking pain. This pain became pro- 
gressively worse, finally necessitating the medical consultation. 

Examination revealed a tender, nonadherent, movable mass in the right inguinal region, 
approximately the size of a hen’s egg. There was no impulse transmitted on coughing. No 
other adenopathy was noted in either inguinal areas, nor were any glands palpable in the neck 
or axillae. An initial complete blood count was essentially normal save for a slight anemia 
which appeared consistent with the duration of the pregnancy. The patient was then hos- 
pitalized for the purpose of removing the growth. 

Under local Novocain infiltration and light nitrous oxide anesthesia, a small right in- 
guinal incision was made over the mass. With sharp and blunt dissection this masss was 
liberated and found to be freely movable from a slender stalk which appeared to emanate 
from the internal inguinal ring. This stalk was severed at its base and the proximal end 
transfixed to the fascia of the external oblique muscle. The wound was then closed in layers. 

Pathologic Report.—Gross examination: The specimen consisted of a large irregular 
nodular mass which appeared to be distinctly encapsulated. It measured 5.2 by 3 by 2.5 em. 
The specimen was gray-tan in color. On cut section, the surface bulged and presented several 
areas of hemorrhagic discoloration. The cut surface was uneven and appeared to be composed 
of an interlacing fibrous network. Microscopic examination (Figs. 1, 2, and 3): There were 
bundles of smooth muscle fibers and, more prominently, large sheets of cells which had small 
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Fig. 1. 


Fig. 1.—Low-power photomicrograph in which the bundle of smooth muscle fibers next to 
a broad sheet of large cells is plainly seen. (X180.) 


Fig. 2.—Low-power photomicrograph. In the upper left hand corner is a space lined 
by flattened epithelial cells and strongly characteristic of an endometrial gland. Note the 
marked decidual response as well as a moderate degree of round-cell infiltration. (x<180.) 


Fig. 3.--High-power photomicrograph eee the marked decidual response in these cells. 
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nuclei and abundant granular cytoplasm consistent with a marked decidual reaction. This 
cytoplasm was somewhat eosinophilic and at other times took a mild basophilic tinge. Within 
these sheets of cells there were spaces lined by flattened epithelial cells strongly suspicious of 
endometrial architecture which had been subjected to pressure and atrophy by the decidual 
changes. Diagnosis: Adenomyoma of round ligament with marked decidual reaction. 

The patient made an uneventful postoperative recovery and was discharged on the fourth 
postoperative day. She subsequently delivered a full-term infant, and is in good health to 
date. Her menstrual periods are normal in all respects and free of pain. 


Conclusion 


1, A case of adenomyoma of the inguinal portion of the round ligament, occurring in 
a pregnant patient, is reported. 

2. The ectopic endometrial tissue showed marked decidual changes. 

3. Adenomyosis in the canal of Nuck should be considered in the differential diagnosis 
of inguinal masses. 
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RUPTURE OF AN ANEURYSM OF THE LEFT EXTERNAL ILIAC 
ARTERY DURING PREGNANCY 


Harovp D. Prippie, M.D., DEetrort, Micu. 


(From the Department of Obstetrics and Gynecology, Wayne University College of Medicine, 
and the Gynecology Department of the Detroit Receiving Hospital) 


HE literature is abundantly filled with cases of aneurysm of various large arteries of 

the body, but, however, the reports of aneurysm of the peripheral arteries, especially 
the common and external iliac artery, are very few in number. The postmortem studies 
reported by Lucke and Rea1 reveal only one case of aneurysm of the common iliac artery. 
The excellent treatise by Crisp? lists eleven cases of aneurysm of the common iliac artery, 
while among aneurysms of the entire iliac artery that of the external iliac artery is listed 
third in order of frequency. In a review of 167 aneurysmal deaths by Garland,3 only one 
ease of common iliac artery aneurysm was noted. This report agrees with others!, 2,4 in 
that aneurysms of the large arteries of the limbs are uncommon and that aneurysms are 
less frequent in females, the ratio of male to female being 1.74 to 1. 

A thorough review of the literature shows only three previous reports (by Fother- 
gill and Dougal,5 Brunner,‘ and Brown and Soule?) of aneurysm of the internal iliac artery 
complicating pregnancy; no previous report of an aneurysm of the external iliac artery 
during pregnancy could be discovered. The following unusual case of rupture of an 
aneurysm of the external iliace artery during pregnancy, with succcessful outcome, is of 
sufficient interest, it is believed, to warrant this report. 

Case Report.—V. B., DRH No. 51-3789, a 29-year-old, nonclinic, Negro woman, a 
gravida vi, para iii, who had not menstruated for 17 weeks, was perfectly well until five 
days prior to admission when she began to have sharp, intermittent pain in the left leg, 
extending from the left groin to the knee. In addition there was a constant dull aching 
pain and tenderness in the left lower quadrant of the abdomen. It was believed that she 
was 3 to 4 months pregnant when, on the day following the onset of the above symptoms, 
she began to have slight vaginal bleeding. A history of amenorrhea of seventeen weeks 
was obtained from her sister (who accompanied her). The persistence of the pain required 
the calling of a physician who prescribed an analgesic drug which, however, did not relieve 
the abdominal or left thigh pain. Approximately two hours prior to admission, i.e., five 
days after the onset of her symptoms, there occurred a sudden sharp pain in the left lower 
abdomen, followed by faintness, and it was this acute episode which resulted in her being 
brought to the hospital. 

Upon admission the patient was almost moribund; she was pulseless, in extreme 
shock, and the blood pressure was unobtainable. The rapid infusion of 1,000 c.c. of whole 
citrated blood and the administration of nasal oxygen decreased the degree of shock ap- 
preciably. A vaginal examination revealed the uterus to be the size of a 12 to 14 weeks’ 
gestation. A firm, indiscrete mass was palpated on the left lateral pelvic wall, and it was 
fixed, tender, and noncystic. A cul-de-sac puncture was performed and bloody fluid, which 
did not coagulate, was obtained without difficulty. A diagnosis of intra-abdominal hemor- 
rhage was made, and it was believed to have resulted from rupture of an extrauterine 
pregnancy. It was noted at this time that there was a high pressure in the left saphenous 
vein, inasmuch as the intravenous fluids would not enter the vein because of the reflux of 
venous blood into the transparent needle adapter and hose. The blood pressure at the 
beginning of laparotomy was 100/60. The pulse was 132, regular and of good quality. 
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Under cyclopropane anesthesia, the abdomen was opened through a left paramedian in- 
cision. Extravasated blood was found in the subcutaneous tissues, in the external and 
internal rectus sheaths, and throughout the preperitoneal fat. The peritoneum was incised 
and a vast amount of blood, estimated to be 2,000 ¢.c., was encountered. Following the 
removal of the greater portion of the liquid contents of the abdomen, a large hematoma 
was found in the left broad ligament extending well up the left lateral gutter of the ab- 
domen to the spleen, into the epiploic appendages and the pelvic and sigmoid mesocolon, 
as well as into the mesosalpinx on each side and beneath the uterovesical peritoneum. 
A 4 by 5 em. tear was found in the left broad ligament, between the round ligament and 
the Fallopian tube, which did not appear to be recent in origin. The uterus was the size 
of a 14 weeks’ gestation, and bloody material was noted trickling from the fimbriated 
ends of the Fallopian tubes. There was no evidence of a conceptus other than in the uterus 
and no evidence of uterine rupture. 


Since the entire left broad ligament was filled with a large hematoma, the operator 
felt that there probably was a rupture of the left uterine vein; since the pregnant uterus 
practically filled the pelvis, a rapid subtotal hysterectomy was performed in order to per- 
mit exposure of the left uterine vessels. Following removal of the uterus, the hematoma 
was investigated, and a 4 by 2 em. fusiform, pulsating mass was found to encompass the 
external iliac artery 2 em. above Poupart’s ligament. This mass was very friable, was 
leaking blood, and was accidentally ruptured following light palpation in an attempt to 
discover its identity. There was an immediate welling up of blood within the pelvis. The 
bleeding was controlled by manual pressure upon the aorta above the bifurcation. Efforts 
were then made to secure and ligate the external iliac artery above the aneurysm but, 
because of the friability of this artery, the ligature would not remain secure and tended 
to cut through the vessel wall. Further isolation of the artery above the previously at- 
tempted ligation was accomplished, but on each attempt at ligature the umbilical tape tore 
through the arterial wall. At this time the patient’s blood pressure was 50/36. The 
pulse was 164, weak and thready. The patient was receiving whole citrated blood in both 
arms and the right leg. The decision was then made to ligate the left common iliac artery 
and vein, in spite of full knowledge of the possible outcome to the circulation of the left 
lower extremity. The left common iliac artery and vein were isolated just below the 
bifurcation of the aorta and an umbilical tape was passed around each of the vessels. 
Traction on these tapes controlled the hemorrhage, so they were tied. In order to insure 
ligation, a second ligature was placed proximal to the first. Complete evacuation of the 
large hematoma was not attempted. The patient’s condition was poor, and the abdomen 
was rapidly closed in layers. 


The patient received a total of 4,000 ¢.c. of type O, Rh-positive, whole, citrated blood 
during the procedure. The biood pressure immediately following the operation was 80/40. 
The pulse was 120 and regular, but weak. The prognosis was not believed to be good be- 
cause of the possibility of recurrent hemorrhage within the abdomen or retroperitoneally, 
and it was not improved by the future likely necessity of amputation of the left leg. 


Her postoperative course was amazingly smooth, Left paravertebral nerve blocks 
were performed daily, and Priscoline was administered by mouth to relieve angiospasm. 
The dorsalis pedis and posterior malleolar arterial pulsations were noted 18 hours after 
operation, and, although they were weak they nevertheless constituted a very encouraging 
evidence of collateral circulation. The postoperative urinary output was excellent. The 
second day following surgery the patient was ambulatory, and there was only slight pain 
in the left leg. There was some edema of the left leg and this persisted even to the time of 
discharge. The hemoglobin was found to be 8.5 Gm, the fourth day after surgery, but 
further attempts at blood transfusion resulted in transfusion reactions, so attempts at 
raising her hemoglobin by this means were abandoned. The remainder of her convalescence 
was smooth and afebrile, and she was discharged from the hospital twenty-five days follow- 
ing surgery. Arteriograms were not performed because of possible angiospasm and the 
danger attending injection of a radiopaque substance into the abdominal aorta. 
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A pathological examination of tissue obtained at the site of aneurysm showed dis- 
rupted arterial wall with fibrinopurulent exudate. The uterus was opened and a 14 em. 
macerated fetus was found. A normal placenta was found on the anterior uterine wall and the 
amniotic sac had been ruptured. 

The patient returned to the Gynecology Clinic four weeks after operation, and stated 
that she was capable of doing all her own housework without any discomfort in the left 
extremity. She noted edema of the left ankle in the evenings, but it disappeared following 
a night’s rest. Examination of the left extremity was essentially negative except for 
slight pedal edema. There were no large nor prominent vessels noted over the abdomen, 
thigh, or lower portion of the left leg. The pelvic examination was negative except for 
induration along the left pelvic wall. The abdominal wound was well healed. 

Comments.—It was of interest to conjecture about the etiology of the aneurysm in 
this patient, but there seems to be only one plausible explanation—congenital anomaly of 
the media of the left external iliac artery. The patient gave no history of syphilis and 
the blood Kahn test was negative; thus this common etiological factor can probably be 
discarded. The remainder of the vascular bed showed no evidence of atheromatous 
changes, which is the chief cause of aneurysm after the fifth decade of life. A thorough 
inquiry by numerous individual physicians could not elicit any history of trauma which 
might have caused changes in the left external iliac artery, nor was the possibility of an 
arteriovenous fistula distal to the external iliac artery overlooked. Evidence of acute in- 
fection with concomitant bacteremia or bacterial endocarditis is lacking. Thus it appears 
that some congenital change in the arterial wall was the etiological factor in this case. 
What part pregnancy may have played in the development or enlargement of the aneurysm 
cannot be ascertained but, in all probability, it did not constitute a significant contributory 
factor. 

Collateral circulation must have been present prior to the leaking of the aneurysm 
five days before admission, or at least during the five days before complete rupture (the 
aneurysm had been leaking periodically, as was shown by the massive, intra-abdominal 
hematoma, the component clots of which evidenced varying ages). The arterial collateral 
circulation was certainly well established, because there was fairly good circulation in the 
left lower extremity following the ligation of the left common iliac artery. 

Summary.—A case of a leaking aneurysm of the left external iliac artery during preg- 
nancy is presented. Although it ruptured at laparotomy, it was successfully treated by liga- 
tion of the left common iliac artery. Arterioplasty was not attempted because of the fri- 
ability of the arterial wall and the poor condition of the patient at the time of emergency 
laparotomy. 
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DYSGERMINOMA TREATED WITH NITROGEN MUSTARD 


LesTER B. ANDERMAN, M.D., M. Jounson, M.D., AND 
Hosmer, M.D.,* Torrance, CAuir. 


(From the Department of Obstetrics and Gynecology, Los Angeles County Harbor 
General Hospital) 


N ITROGEN mustard (methyl bis [beta chlorethyl amine] HCl) and its related compounds 
have been used in the treatment of malignancies of various types during the past decade. 
A review of the literature reveals no report of dysgerminoma of the ovary treated with any 
of these compounds. The present case report is that of a malignant dysgerminoma treated 
with nitrogen mustard. 

C. 8., Harbor Hospital No. 11331, a 19-year-old white woman, was first admitted to this 
hospital on March 5, 1948, with the following history. 

In September, 1946, the patient first noticed a painless but rapidly growing, hard mass 
in the right lower abdomen. No other symptoms were present at this time. A physician was 
consulted, who performed a urine pregnancy test which was reported negative. On Jan. 23, 
1947, a laparotomy was performed, at which time the right ovary, tube, and part of the uterus 
were found to be involved in a hard, fibrous mass. A supracervical hysterectomy, right 
oophorectomy, and bilateral salpingectomy were performed. The left ovary was inspected, 
deemed normal, and left in situ. There was no evidence of other extension or metastasis. 
Pathologic report was ‘‘dysgerminoma of the ovary.’’ At this time a radiologist was con- 
sulted, and advised against irradiation therapy. Recovery was uneventful. 

Following surgery the patient never felt entirely well, but enjoyed a relatively normal 
life until the gradual development of backache, intermittent constipation, right lower quadrant 
pain, vomiting, fever, and night sweats resulted in her first admission to this hospital, four- 
teen months after the original operation. 

There was nothing of importance in the past or familial history. Menarche was at the 
age of 13 years. Menstrual periods were every 28 or 29 days, lasting four to five days, with- 
out dysmenorrhea. Periods had been normal until the time of surgery, with no vaginal bleed- 
ing since that time. 

Physical examination revealed a tall, well-developed white woman, obviously ill, and with 
evidence of recent weight loss. Positive findings included a temperature of 102° F., enlarge- 
ment of the liver to the seventh rib superiorly and the umbilicus inferiorly (Fig. 1), and a 4 
to 5 em. left suprapubic mass. The skin over the lower costal margin and the upper abdomen 
was marked by dilated superficial veins with a cephalad direction of blood flow. Pelvic ex- 
amination revealed a large, hard, irregular mass completely filling the pelvis, extending into the 
hollow of the sacrum. Slight clubbing of the fingers was present. Hair distribution was of 
the normal female type. Blood presssure, hemogram, and urinalysis were normal except for a 
trace of albumin. 

The original tumor was obtained and repeat sections showed typical dysgerminoma. 
Two weeks after admission, under local anesthesia, biopsies were obtained from the pelvic 
tumor per vaginam. An exploratory laparotomy was also performed. When the peritoneum 
was entered, considerable straw-colored ascitic fluid was encountered. The liver was greatly 
enlarged in all dimensions, smooth and extremely friable. A careful digital search of the 
anterior and inferior surfaces failed to reveal any superficial metastatic nodules. The liver 
was biopsied. The microscopic sections of the pelvic mass showed nonspecific tumor cells 
infiltrating fibrous tissue and those from the liver showed cirrhosis with no evidence of 
malignancy. 
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The condition of the patient deteriorated rapidly with progressively severe vomiting and 
abdominal distention, due to intestinal compression and obstruction. On the nineteenth day 
after admissiosn, when the patient appeared moribund, a course of nitrogen mustard (methyl 
bis [beta chlorethyl amine] HCl) was started. At that time, the white blood cell count was 
6,750, with a normal differential. The course of nitrogen mustard consisted of 5 mg. intra- 
venously in saline daily for three days, ending with 7 mg. on the fourth day. Improvement 
was dramatic, and on the last day of the course the patient was free of pain, was able to 
eat, and the abdominal masses had decreased markedly in size. One week later, on April 3, 
1948, the patient was discharged feeling well, for clinic follow-up. Pelvic examination at the 
time of discharge showed a small walnut-sized mass in the region of the left ovary, and three 
smaller nodules apparently lodged in the tissues anterior to the sacrum. The liver border was 
palpable only on inspiration. Blood counts performed weekly showed a maximum leucopenia 
of 3,500 one month following the course of nitrogen mustard, at which time the pelvic mass 
was one-fourth its original size and the liver edge was barely palpable. 

Six weeks after discharge the liver was found to be enlarged, and postprandial distress 
was noted. The pelvic findings were unchanged. On May 18, 1948, the patient was admitted 
for a second course of nitrogen mustard. A total of 37 mg. was given over a six-day period 
with immediate relief of all symptoms and diminution of liver size (Fig. 2). 


Fig. 1. Fig. 2. 


During the remainder of the year 1948 the patient was seen regularly in the outpatient 
department. She continued to feel well, and was able to lead a normal life. 

In February, 1949, the patient was readmitted for recurrence of the pelvic mass and 
liver enlargement. A laparotomy was performed, and the pelvic mass found to be the left 
ovary, enlarged to 15 by 6 by 6 cm. This was removed. Tumor nodules were palpable in the 
wall of the bladder and also along the course of the aorta. The liver was free of obvious 
metastases. Sections of the left ovary showed typical dysgerminoma, except for a marked 
decrease in the usual lymphoid infiltration of the stroma, which had been present in the 
original sections. Two weeks postoperatively the patient received a third course of nitrogen 
mustard, a total of 28 mg. being given in four equal daily doses. 

The patient had no further admissions during 1949 and remained in fairly good health. 
It is of interest to note that the patient complained of mild hot flashes starting about four 
months after removal of the left ovary. 

In April, 1950, the patient was readmitted, complaining of right upper quadrant and 
chest pain, with the liver enlarged to the umbilicus. A fourth course of nitrogen mustard, 
totaling 35 mg. in five equal daily doses, was given with prompt relief of all symptoms. 
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For a similar recurrence, a fifth course of nitrogen mustard was given in August, 1950, 
totaling 28 mg. in four equal daily doses. 

In February, 1951, the patient was admitted with cough, right upper quadrant and 
right lower quadrant pain, and dysuria. The liver was palpable at the iliac crest. A final 
course of nitrogen mustard was given, 2 mg. every eight hours, to a total of 16 mg. Treatment 
was discontinued at this time because of the development of a semistuporous state, which im- 
proved after cessation of treatment. Although no change was noted in the size of the liver, 
the patient improved sufficiently to be discharged. 

The final admission was on April 6, 1951, with severe vomiting and symptoms of partial 
intestinal obstruction. The liver was palpable at the iliac crest, and the pelvis was filled with 
a firm mass. Following the development of severe chest pain and dyspnea, the patient sud- 
denly died on April 14, 1951. 

Autopsy revealed metastases to the anterior mediastinum, pericardium, hilar nodes, 
diaphragm, retroperitoneally in the right adrenal area, and the liver. The liver weighed 5,400 
grams, and was filled with many small and several huge metastatic nodules, the largest of 
which measured approximately 35 cm. in diameter. Sections of the metastatic lesions were 
typical of dysgerminoma. 

In December, 1950, four months before death, a complete bone survey was negative for 
roentgenologic evidence of metastases. Complete hemogram, including bone marrow studies, 
was normal. Liver function tests were normal, except for a reversal of the albumin-globulin 
ratio. 


Comment.—The case presented demonstrates that nitrogen mustard may have a place in 
the treatment of malignant dysgerminoma. Definite and repeated regresssions of metastatic 
masses following courses of nitrogen mustard intravenously over a period of three years were 
noted. During most of this time the patient was able to lead a normal life. No serious com- 
plications resulted from the use of nitrogen mustard. It is our feeling that further investiga- 
tion of nitrogen mustard in the treatment of dysgerminoma, possibly in conjunction with 
irradiation, is warranted. 
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MIGRATORY THROMBOPHLEBITIS ASSOCIATED WITH 
OVARIAN CARCINOMA 


S. Womack, M.D.,* AND Car.Los J. CASTELLANO, M.D., 
BautimorE, Mp. 


(From the Department of Gynecology, Bon Secours Hospital) 


. i VIEW of this relative scarcity of literature pertaining to migratory thrombophlebitis 

associated with visceral carcinoma and because there has been no previous report of cases 
of this syndrome associated with genital carcinoma, the writers feel justified in describing this 
syndrome by reporting a case of migratory thrombophlebitis associated with ovarian car- 
cinoma, 

A search of the literature revealed only a few references to migratory thrombophlebitis 
associated with visceral carcinoma. The most complete work concerning this syndrome up to 
the present time was reported by Sproul,1 who was the first to call attention to the frequent 
association of phlebothrombosis with visceral carcinoma. Sproul stated that carcinoma is the 
most common cause of thrombosis of the veins of the neck, abdomen, pelvis, and extremities. 
He found that the highest incidence of thrombophlebitis is seen with carcinoma of the body 
and tail of the pancreas. ‘‘Genital carcinoma was not associated with multiple thrombosis. ’’ 

Trousseau,? in 1850, was the first to recognize that thrombosis may occur in the course 
of cancer. 

Kenney? discussed the etiological factor of this syndrome, suggesting that a substance 
produced by the malignant cells is responsible for the altered blood clotting, thus producing 
the thrombosis. Jennings‘ also supports this suggestion. 

Case Report.—A 43-year-old housewife was admitted to Bon Secours Hospital on Oct. 11, 
1949, with the chief complaints of fatigue and loss of weight and a past history of unexplain- 
able phlebitis which was migratory in type. Family history was essentially negative. The 
patient had had active pulmonary tuberculosis in the right apex 16 years ago but periodical 
rechecks had revealed normal findings up until the present time. The patient had had no 
previous operations. 

The patient was married, gravida ii, para ii, there had been two 3 month spontaneous 
abortions which were unexplainable. The menstrual history was entirely normal. 

She had been well until Jan. 1, 1949, at which time she had an attack of phlebitis in 
the right leg, which was treated with penicillin. About two weeks later she said her fingers 
became painful and numb and she complained of fatigue, loss of weight, anorexia, and fever. 
In May, 1949, she had phlebitis in the right lower forearm and was treated with aureomycin 
and in July she had developed phlebitis in the left calf. In September, 1949, she went to the 
Johns Hopkins Diagnostic Clinic because of the above symptoms and a complete diagnostic 
study was done. At that time a mass was found in the right adnexal region and operation 
was advised. The patient then came to Bon Secours Hospital for the removal of this pelvic 
mass. At this time the patient had lost approximately 15 pounds. 

Physical Examination.—Her temperature was 99° F., pulse 84, respirations 22. The 
patient appeared comfortable, was well developed, with no evidence of extreme weight loss. 
The trachea was slightly deviated to the right; no glands were felt. Thorax: The right side 
of the chest did not expand as well as the left; there was impairment to dull note on percus- 
sion over the right apex; breath sounds were markedly diminished anteriorly and posteriorly 
over the right apex; no rales were present. Abdomen: There was a large, firm, globular 
mass arising from the pelvis and extending into the right lower quadrant for three or four 
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fingerbreadths above the symphysis. There was slight tenderness over the right lower quadrant 
on deep palpation; no rigidity was noted. Hatremities: Calf and thigh measurements were 
equal in both lower extremities. There was duskiness, edema, and tenderness of the left foot, 
some venous thickening and scarring in the left thigh and foot. The right leg and foot were 
like the left but to a milder degree. Dorsalis pedis vessels were felt bilaterally but the pos- 
terior tibialis were only faintly palpable. There were no varicose veins but the internal 
saphenous could be palpated as a cord which stood out on the inner surface of the right knee. 
On the left side the vein could be palpated in most of its course in the left leg and part of the 
thigh. Pulse was good in both radial arteries. Upper extremities were negative. Pelvic 
examination: The external genitals were normal. The cervix was slightly edematous with a 
slight erosion. The fundus of the uterus was anterior and at the upper limits of normal in 
size; above this and extending back into the cul-de-sac and mainly in the right adnexal region 
there was a mass which pressed down on the fundus. 

Laboratory Work.—Urinalysis was negative; the serologic test for syphilis was neg- — 
active; red blood cells 3.71 million; hemoglobin 76 per cent; white blood cells 12,800; poly- 
morphonuclear leucocytes 79 per cent; lymphocytes 20 per cent; monocytes 1 per cent. The 
sedimentation rate was 8 mm. per hour; prothrombin time 23 seconds; nonprotein nitrogen 
28.1 mg. per cent; blood sugar 93 mg. per cent. X-ray studies: intravenous pyelogram, flat 
plate negative; calyces, pelvis, and ureters were essentially normal. There was apparently a 
mass pressing on the left side of the bladder which was probably a pelvic tumor. Chest: 
The heart and mediastinal structures were shifted to the right. There was marked thickening 
of the right apical pleura and at the right base. In the second right anterior interspace there 
was a localized area of fibrotic density which was residual of previous tuberculosis infection. 
The heart was within normal size. 

Course in Hospital.—The patient was seen by a medical consultant, placed on penicillin 
and Dicumarol therapy preoperatively for two days. On Oct. 13, 1949, at operation, a large 
cystic right ovarian mass was seen which contained a large amount of serosanguineous fluid 
and soft spongy tissue which grossly appeared to be carcinoma. A panhysterectomy and bi- 
lateral salpingo-oophorectomy were performed in the routine manner. No evidence of metas- 
tases was noted at this time. A pathological diagnosis of papillary cystadenoacanthoma of 
right ovary, Brenner tumor of left ovary and chronic endocervicitis was reported. The pa- 
tient was continued on Dicumarol therapy throughout her hospital stay, and she made an 
uneventful postoperative recovery. 

Examination throughout her stay in the hospital and on discharge revealed that her 
phlebitic condition showed no appreciable changes or variations from her original examina- 
tions. The patient was discharged on her fifteenth hospital day in satisfactory condition. 

Postoperatively she had roentgen therapy, receiving a total of 36 treatments of 200 r 
each. 

She has returned for periodical postoperative examinations. In the 18 months since op- 
eration she has felt well and no signs of malignant or thrombophlebitic recurrences have been 
found. 

From the above case report and a review of the literature one finds that in most cases 
of migratory thrombophlebitis associated with visceral carcinoma, the patient complains first 
of the phlebitis. In this case the patient complained of a migratory phlebitis for nine months 
previous to a complete examination. When this diagnostic work-up was done a pelvic 
tumor was found on routine examination. 

So far as we know this is the first report of migratory thrombophlebitis associated with 
genital carcinoma. We feel definitely that the migratory phlebitis in this case was due to her 
ovarian carcinoma. Although no vein biopsies were obtained we believe that if the phlebitis 
had been on an infectious basis antibiotics should have cleared it up. Another reason is the 
fact that the patient has had no recurrent episodes of thrombophlebitis since the malignant 
tumor was removed, thus indicating that if the diagnosis is made in an early phase and if a 
prompt and accurate treatment is instituted, the cure of the disease will be accomplished. 

We are indebted to Dr. Emil Novak, Chief of Staff of Bon Secours Hospital, who placed 
at our disposal the records of the above case. 
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OVARIAN PREGNANCY 


Francis G. Preston, M.D., New York, N. Y. 


(From the Department of Obstetrics and Gynecology, New York University College of 
Medicine, and the Obstetrical and Gynecological Service of the Third [New York 
University] Surgical Division, Bellevue Hospital) 


esha cases of ovarian pregnancy appearing in the literature number 84. Of these, 
thirty-two have been described since 1940, indicating the increasing frequency of their 
recognition. The present report describes an additional case. 

M. R., a 24-year-old married woman, was admitted to the Gynecological Service of 
Bellevue Hospital on Oct. 6, 1950. Her last period had been on Aug. 18, 1950, and had lasted 
eight days instead of the usual three. She had had no bleeding since that time, having missed 
her period in September. Nine hours before entry she experienced a sudden, steady, low 
abdominal pain which had persisted and become gradually worse, at the same time spreading 
over the entire abdomen. She had vomited once and felt that the abdomen was becoming 
distended. One hour previously she had noted right subcostal pain but no shoulder pain. 
There were no other pertinent symptoms. The patient had had a similar episode three weeks 
before and had been treated for seven days at another hospital for pelvic inflammatory disease. 
Her previous medical and surgical histories were noncontributory. She had had a normal, full- 
term, spontaneous delivery in May of 1950. 


Fig. 1.—Low-power magnification of a section of the ovary showing the pregnancy nidation 
site (arrow) closely bordering on the corpus luteum. 


Physical Examination.—The general examination was not relevant. The pulse rate was 
92, the temperature 98.4° F. The abdomen was slightly distended and there was generalized 
tenderness, more marked in the lower quadrants, especially on the right. There was minimal 
rebound tenderness referred to the lower quadrants; bowel sounds were normal. Pelvic 
examination showed the cervix to be posterior, firm and pink, but very tender on motion; the 
corpus could not be outlined. There was a soft, tender mass in the cul-de-sac which seemed 
to be arising from the right adnexal area. The left adnexal region was tender but there were 
no masses. 

Laboratory Examination—The hemoglobin was 8.0 Gm. and the leucocyte count of 
16,500 with 87 per cent polymorphonuclear cells. The sedimentation rate was one hour. The 
urine was negative except for 2 plus acetone. The Wassermann test was negative. 

Operative Findings.—Twelve hours after entry the patient appeared more pale and the 
hemoglobin had fallen to 5.8 Gm. The abdomen was more distended. The pelvic findings were 
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essentially the same except that the mass in the cul-de-sac was larger and more boggy. A 
diagnosis of right tubal pregnancy was made and the patient taken to the operating room. 
When the abdomen was opened there was found 1,000 ¢.c. of fresh and clotted blood in the 
peritoneal cavity. The uterus was slightly enlarged but otherwise normal. The right tube 
appeared normal and the bleeding seemed to be coming from an irregular area on the surface 
of the right ovary, which was attached to the uterus by the ovarian ligament. A right 
salpingo-oophorectomy was done. 


Fig. 2.—High-power magnification of the implantation site showing trophoblast cells (arrows) 
on the edge of the corpus luteum (x). 


Fig. 3.—Villi located in the blood clot attached to the ovary. a 


Pathologist’s Report——Gross examination: The specimen consisted of a Fallopian 
tube and ovary which were. entirely separate. The tube measured 6.0 by 0.8 cm., and was 
normal in appearance. The ovary was 3.0 by 2.5 by 2.0 em. in size and was entirely normal 
except for a hollowed-out area on one side measuring 1.5 em. in diameter. The surface of this 
depression was covered with clotted blood through which could be seen in some areas small bits 
of yellow material. Clotted blood was present in larger amounts about the circumference of 
the defect. 

Microscopic Report—Numerous sections of Fallopian tube were all normal. Sections of 
ovary showed normal stroma encroached upon on one side by a mature corpus luteum of 
pregnancy. Adjacent to the corpus luteum and attached to the ovarian surface was organized 
blood clot in which were a few villi. Bordering the ovarian capsule were numerous trophoblast 
cells, which in some areas had penetrated the capsule and were surrounded by stroma. 

Pathologic Diagnosis.—Ovarian pregnancy. 
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IDIOPATHIC DIABETES INSIPIDUS WITH NORMAL PREGNANCY 


A. J. TANNENBAUM, M.D., M. H. Bertiine, M.D., anv J. C. BuRwELL, Jr., M.D., 
GREENSBORO, N. C. 


(From the St. Leo’s Hospital) 


BP prams insipidus is a chronic disorder of the posterior pituitary gland characterized 
by a marked polyuria and polydipsia. The antidiuretic principle secreted by the 
posterior pituitary gland is dependent on an intact supraopticohypophyseal tract. Any 
form of injury to this region wiil result in this symptom complex. Basilar fractures, 
meningeal infections, cerebral neoplasms, syphilis, tuberculosis, and encephalitis may all be 
causes. In addition there is an idiopathic group. Treatment is merely substantial, the 
antidiuretic hormone acting directly on the renal tubular epithelium, increasing water ab- 
sorption and thereby diminishing urine output. 


Blotner and Kunkel! found only 3 cases of diabetes insipidus in 50,000 deliveries at 
the Boston Lying-in Hospital between 1915 and 1942. 


In 1947 a 26-year-old white woman (B. E. M.) presented herself complaining of 
polyuria, polydipsia, marked weakness, and weight loss for the previous three months. 


Her family and past history were irrelevant. She had had the usual childhood dis- 
eases with no untoward sequelae. 


Three months previously she had complained of generalized weakness and weight loss 
and was examined and treated for an iron deficiency anemia with iron and vitamins. She 
gradually grew weaker and found that she was becoming increasingly thirsty to such an 
_ extent that at the time of her initial interview she interrupted three times asking for 
water. Questioned further she revealed that she was having a marked polyuria with fre- 
quency so that she never slept more than two hours at a time. 


Physical examination revealed a short, slender, white woman of 26 years of age, who 
was in no apparent distress. Aside from her skin being exceptionally dry, there were no 
gross abnormalities. Routine blood urine and serologic tests were not remarkable. An 
x-ray of the skull revealed a normal sella turcica. Specific gravity of the blood was not 
determined. 


A record of urinary output revealed 5 gallons which were brought to the office as a 
24 hour urine specimen. Specific gravity was 1.002. The patient was told she had di- 
abetes insipidus and was given Pitressin Tannate in Oil 0.5 ¢.c. every 12 hours, This had 
to be increased to 1.0 ¢.c. every 12 hours. Her thirst and polyuria reverted to normal and 
the skin became soft and moist. She gained 10 pounds and felt so well that she decided 
to be married. One year later she was still taking her medication as outlined above, but 
complained of amenorrhea with morning nausea. Examination revealed a normal preg- 
nancy and she was followed from this point on by the obstetricians. 

The patient was seen by the obstetrician for the first time in her twenty-second week 
of gestation. The hemoglobin was 75 per cent, 11.5 Gm., red blood cells 4.6 million, and she 
was started on iron therapy. Her last menstrual period was Sept. 15, 1948, estimated date 
of confinement of June 22, 1949. During the eighteen weeks that she was followed she 
had an uneventful prenatal course with a blood pressure averaging 122/78 and a weight 
gain of 13 pounds. As the pregnancy progressed it became apparent that the patient re- 
quired less and less Pitressin Tannate until at the sixth month of her gestation she ex- 
pressed the desire to attempt maintenance without any medication. She was delivered in 
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her fortieth week under intravenous pentobarbital anesthesia with the aid of low forceps 
and episiotomy. The infant was a 7 pound, 12 ounce, male who cried spontaneously and 
was in excellent physical condition. 

Forty-eight hours after delivery the patient again noted polyuria, polydipsia, and 
marked weakness and she started again on Pitressin Tannate in Oil. Otherwise she had an 
uneventful postpartum hospital course. She returned for a postpartum check at six weeks 
and was found to be in excellent physical condition, She was still taking her Pitressin 
and has continued to do so until this date; her normal well-being having been maintained 
on this medication. 

Comment.—It is interesting to note that of the two fractions of the posterior pituitary, 
Pitocin produces almost pure oxytocic effects about 150 times as strong as pituitary 
powder with very little vasopressor, diuretic, and antipolyuric effects; while Pitressin pro- 
duces a rise in blood pressure, diuresis, increase in blood sugar, and antipolyuric effects 
with a minimum of uterine stimulation. Injection of Pitressin in diabetes insipidus dimin- 
ishes the thirst, diminishes the volume of urine, increases the specific gravity and the per- 
centage of chlorides and nitrogen, and the kidneys resume their power of concentrating 
the urine considerably. 


Summary 


1. A patient with idiopathic diabetes insipidus with a normal pregnancy carried to term 
who took uneventfully Pitressin Tannate in Off every 12 hours for the first 6 months is 
presented. 

2. It would be logical to conclude that the normal posterior pituitary secretion of 
the fetus was sufficient to care for the requirements of the mother from her sixth gesta- 
tional month through the termination of pregnancy. 

3. After delivery the patient again reverted to her former manifestations of polyuria 
and polydipsia and substitution therapy was again necessary to maintain her normal well- 
being. 

Reference 
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Selected Abstracts 


Cancer 


Eisenstaedt, J. S.: Primary Carcinoma of Female Urethra With Metastases, Am. J. Surg. 
81: 612, 1951. 


This study of 3 cases of primary carcinoma of the female urethra includes a dis- 
cussion of the literature with a review of the histology and treatment of these infrequent 
lesions. Although none of the author’s cases were subjected to biopsy, it is apparent that 
most patients have squamous-cell tumors. 

In spite of the excellent local result achieved with radium in this small series and 
the clear need for an approach that will do as well for regional nodes that become in- 
volved, the author predicts for the future that radium will be abandoned in favor of some 
form of radical surgery that will remove the urethra and bladder. A discussion of the 
necessarily vast extent of regional node dissection for deep pelvic, inguinal, and femoral 
node areas, to make such an approach reasonable, is not included. 

8. B. GusBERG 


Cesarean Section 


Anders, Von E.: Broadened Indications for Cesarean Section, Geburtsh. u. Frauenh. 11: 
1, 1951. 


The indications for cesarean section have been changed and broadened and _ besides 
the usual indications now include many maternal and fetal complications not previously 
considered. As a result, the percentage of sections in relation to the number of vaginal 
deliveries has steadily increased, as demonstrated by the author’s study made from 1936 
to 1948. He has also shown that, despite this increase, the mortality rate has steadily 
dropped from over 2.5 per cent to less than 0.71 per cent during the same period of time. 
Indications for performing cesarean sections now include heart disease, myomas, lung 
disorders, diabetes mellitus, and advanced age in the mother, and postmaturity, cephalo- 
pelvic disproportion, fetal distress and even stillbirths in the baby. The author feels that 
with our present surgical knowledge, and with the marked advances in both technique 
and therapy, cesarean section offers a much better prognosis for both mother and child 
than does a difficult or traumatic delivery or a long labor with slow progress. 

L. B. WINKELSTEIN 


Endometriosis 


Blinick, George, and Merendino, Vincent J.: The Infrequency of Pelvic Endometriosis in 
Negro Women, Am. J. Surg. 81: 635, 1951. 


The authors report the extreme rarity of endometriosis (0.11 per cent) on a gyneco- 
logic service whose patients are almost entirely Negro. Adenomyosis was found in 1.14 
per cent of laparotomies. They suggest the high incidence of pelvic inflammatory disease, 
early marriage, and childbirth in those free of inflammation, and racial factors as possible 
explanations for this infrequent finding in Negro women. 

S. B. GUSBERG 
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Gynecology 
Jones, Howard W., Jr.: Non-Puerperal Inversion of the Uterus, Am. J. Surg. 81: 492, 1951. 


The author presents an unusual case of nonpuerperal inversion of the uterus as- 
sociated with an endometrial sarcoma in an elderly patient together with the difficulties 
encountered in its diagnosis, and final removal by abdominal hysterectomy after inadvertent 
fundectomy by the vaginal route. 

A brief review of the literature is included which emphasizes the factors of old age 
and peduneculated submucous fibroids as common. Possibility of treatment without 
hysterectomy is discussed. 

S. B. GUSBERG 


@Mstergaard, Erling: Employment of Androgens in Gynecology, Acta obst. et gynec. Sean- 
dinav. 30: 106, 1950. 


Since various androgenic substances are normally producéd and excreted by women, 
their therapeutic administration is rational. Exogenous androgen inhibits the action of 
estrogen and hypophyseal gonadotropic activity, and directly affects the myometrium 
and endometrium. Although virilism may result from the administration of large doses, 
all but the voice changes regress when treatment is discontinued. The most useful 
gynecologic application of androgen therapy is in certain forms of functional meno- 
metrorrhagia, and in estrogenic postmenopausal bleeding. The published experiences of 
other authors are reviewed; thus, Loeser administered 300 to 500 mg. of testosterone pro- 
pionate intramuscularly for one month to patients with functional menorrhagia. With 
300 mg., the menses were delayed 8 to 10 days, and were scanty; with 500 mg., the menses 
were totally suppressed, and the endometrium underwent atrophy. Geist and Salmon are 
quoted as having restored normal menstruation in 76 per cent of a series of menorrhagic 
women using 150 to 250 mg. monthly; moderate improvement was noted in 15 per cent, 
and only 9 per cent showed no improvement at all. Twenty-seven per cent had recurrent ab- 
normal bleeding in from 6 months to 34% years, but responded again to renewal of androgen 
therapy. The author states that androgen therapy may be useful as a palliative measure 
in endometriosis, but is in no sense curative. This method of treatment has no advantages 
over sedatives and estrogens in the treatment of the menopausal syndrome, where it 
would theoretically act by inhibiting hypophyseal production of follicle-stimulating hor- 
mone. The often-described increase in libido associated with androgen therapy was not 
constant in the author’s experience. 

Doueias M. HayNes 


Skajaa, Kr.: Abdominopelvic Pains in Females Without Structural or Organic Pathology, 
Acta obst. et gynec. Scandinav. 30: 21, 1950. 


The author discusses three forms of painful syndrome originating in the hypogastric 
plexus which he groups under the name ‘‘plexalgia hypogastrica’’: (1) dysmenorrhea; 
(2) premenstrual tension; and (3) pain associated with menstruation, but different from 
the usual dysmenorrhea. Pain of the first two types he believes to arise from the uterus, 
whereas pain of the third variety arises most frequently from such extraneous causes 
as exercise, coitus, and defecation. Hypogastric plexalgia is characterized by tenderness 
localized to the posterior part of the cervix and the sacrouterine ligaments, as well as 
by tenderness elicited on pinching the portio vaginalis. There is concomitant muscular 
hyperalgesia over the lower abdominal wall, and the same area is the site of subcutaneous 
tenderness. The author describes the occurrence of characteristic hyperalgetic zones in 
the skin, beginning in the dermatomes corresponding to the medullary segments leading 
to the afferent or sensory tracts from the uterus (S2-S4, T11-L1). The first two zones 
affected are: (a) the S3 dermatome (internatal cleft and gluteal sulcus); and (b) the 
T12 dermatome (overlying the inguinal ligament). The hyperalgesia eventually spreads 
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from these primary zones to involve all the trunk except for a large oval area from the 
navel to some distance up on the chest. There is increased perception of pain and heat, 
but no alteration in the perception of touch and cold. 

These zones of hyperalgesia are not sequelae of organic visceral disease, nor are 
they associated with referred pain mechanisms. They are invariably bilateral and sym- 
metrical, and, once established, they persist until after the menopause. They diminish 
dramatically following delivery or presacral neurectomy. Such zones may be found in 
75 per cent of all women in the menacme. Postmenopausally, they persist vestigially as 
small sacral zones. The extent of the hyperalgetic zones is usually proportional to the 
severity of plexalgic pains. The author reports his results in 189 patients with sufficiently 
severe hypogastric plexalgia to justify presacral neurectomy. Seventy-four per cent were 
cured or much improved; 18.2 per cent suffered recurrence of pain months or years fol- 
lowing operation; and 7.4 per cent showed no appreciable improvement. 

The postulated etiology of the hyperalgetic zones described is an abnormality of 
the entire autonomic system with subsequent alterations in the medulla which call forth 
hyperalgesia in the area innervated by the hypogastric plexus. The beneficial effect of 
presacral neurectomy would be attributable to the severance of efferent fibers conveying 
impulses from the autonomic nervous system to the uterus, causing the cessation of the 
abnormal stream of impulses to the medulla. The author stresses that the operation does 
not act by severing pain-conducting fibers. 

Dovetas M. HayNES 


Cruttenden, Leslie A., and Taylor, Claude W.: Primary Carcinoma of Fallopian Tube 
(Report of a Case Superimposed on Tuberculous Salpingitis), J. Obst. & Gynaec. Brit. 
Emp. 57: 937, 1950. 


The occurrence of primary carcinoma of the Fallopian tube is rare. Tuberculous 
salpingitis may predispose to carcinoma of the tube but this fact is very difficult to prove. 
The authors in the case herewith reported frankly admit that there may be some question 
as to diagnosis of primary cancer of the Fallopian, since the uterus was not removed. 
However, the history and physical examination, including pelvic examination, together 
with the gross appearance of the removed mass and the histopathology present in many 
microscopic slides lead them to the inevitable diagnosis of primary carcinoma of Fallopian 
tube. These findings are in keeping with the criteria laid down by Hu, Taymor, and 
Hertig for such a diagnosis. The possibility of chronic or tuberculous salpingitis must 
always be kept in mind. 

Harvey B. MATTHEWS 


Newborn 


Bge, Finn: Variations in the Duration of Pregnancy and in the Weight of Newborn In- 
fants, Acta obst. et gynec. Scandinav. 30: 247, 1951. 


The duration of pregnancy and the weights of newborn infants were analyzed 
statistically in five two-year periods spaced irregularly in the period 1900-1943, with the 
idea of recording variations in these factors and of investigating the possibility that they 
might show seasonal variations. The final figures showed a tendency toward increase in 
the length of the gestation period, and concomitant increase in the average weight of 
newborn infants except for a transitory fall during the war years 1938 to 1943, due pre- 
sumably to maternal dietary inadequacies. The duration of pregnancy in all groups 
showed well-defined seasonal variations, being an average of 214 to 4 days longer when 
delivery occurred during the summer months. Similarly, the average weight of the 
infants tended to increase during the summer half-year as compared with the winter. 
There was no distinct difference in the figures for primigravidas as compared with multi- 
gravidas in this series. 

Dove.as M. HayNES 
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Carter, C.O.: Maternal States in Relation to Congenital Malformations, J. Obst. & Gynaec. 
Brit. Emp. 57: 897, 1950. 


Congenital malformations account for about one in five stillbirths and one in ten 
infant deaths. Much work has been done on the subject but the problem of prevention 
is yet unsolved. The material surveyed in the present study consisted of the malforma- 
tions occurring in 14,283 births at 28 weeks or more at Queen Charlotte’s Hospital between 
January, 1943, and July, 1949 (6 years). There was a total of 219 malformations. These 
are tabulated under the following headings: (1) those of central nervous system; (2) 
those of face and mouth; (3) those of alimentary tract; (4) those of genitourinary system; 
(5) those of cardiovascular system; (6) those of the skeleton; and (7) a miscellaneous 
group. This listing is very helpful in grasping the importance of the problem but is too 
long for inclusion here. Suffice it to record that every possible malformation is listed. 
The incidence of malformation in this series of 219 cases was 1.47 per 100 live and still- 
births. The distribution of the malformed children was examined ‘‘for any evidence of 
factors which tended to increase the rate of malformation.’’ There was no effect of birth 
order on the incidence of malformations as a whole and, if the Mongolian idiots are de- 
leted, no effect of maternal age. It has been conclusively shown that older mothers give 
birth to Mongolian idiots more frequently than young mothers. There is some evidence 
that the same is true for hydrocephaly. There were no significant variations in the inci- 
dence of malformation between the 24 seasons of the year for the completed six years of 
observation. Neither was there any between the monthly totals. None of the maternal 
ailments of early pregnancy were the cause of an increased rate of malformations. 
Abortions were not followed by an appreciable rise in the rate of malformations; previous 
malformations of all types taken together are not followed by any considerable rise in 
the incidence of malformations as a whole. It is emphasized, however, that ‘‘certain 
malformations tend to be repeated with specific frequency in subsequent pregnancies and 
any family prognosis must be based on large series of each particular type of malforma- 
tion.’’ 

Harvey B. MATTHEWS 


Pregnancy, Toxemia 


Parviainen, S., Soiva, K., and Ehrnrooth, C. A.: Prophylaxis and Treatment of Toxemia 
of Late Pregnancy With Special Reference to Acidifying Salts, Acta obst. et gynec. 
Scandinav. 30: Suppl. 3, 1950. 


The authors carried out a clinical study to determine whether ammonium chloride 
helps to protect the maternal organism against the injurious effects which result in 
toxemia of late pregnancy, and whether the drug tends to produce harmful effects in pa- 
tients with frank toxemia. In nearly 1,000 toxemic patients culled from 33,577 women 
delivered, the authors found that symptoms heralding toxemia were better controlled, 
eclampsia occurred less frequently, and over-all maternal mortality was lower in the pa- 
tients treated with ammonium chloride. No untoward effects were observed. The re- 
sults suggest that ammonium chloride, together with the standard measures of low-sodium 
diet and strict bed rest, can to some extent protect the maternal organism from the in- 
jurious consequences of toxemia. Diuresis almost always occurs rapidly. Changes re- 
sulting in the convulsive syndrome may sometimes be held in check by ammonium chloride, 
and the authors believe that, when convulsions do occur in patients receiving the drug, 
they tend to be few in number and to be followed by relatively prompt improvement in 
the patient’s general condition. 

Dovuetas M. HAYNEs 


Radiation 
Rekers, Paul E.: Induced Pregnancy in a Mammalian Host Following Severe Total Body 
X-Irradiation, J. Lab. & Clin. Med. 37: 331, 1951. 


Studies of total body irradiation in dogs, with the usual consequent radiation sick- 
ness and death in most, revealed relatively slight ovarian change and estrus in some sur- 
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viving animals. Two animals were re-exposed to radiation during an estrus period, then 
successfully mated. The ensuing pregnancy apparently protected them from the hemo- 
lytic and septic aspects of radiation disease, though their blood elements were depressed 
in the fashion usual to radiation sickness. The animals then died after delivering their 
young or aborting them. The third dog was similarly protected after one radiation ex- 
posure, successfully pursued her pregnancy, and survived. 

The protective action of the embryonal tissues for radiation disease is discussed and 
the author speculates about the mechanism concerned. The data do not permit speculation 
concerning the implication of such phenomena for the human being. 

8. B. GuSBERG 


Sterility 
Matthew, G. D.: The Tubal Factor in Female Sterility, Edinburgh M. J. 58: 153, 1951. 


This paper is a reprint of the Honyman Gillespie lecture delivered at the Royal In- 
firmary in 1950. It presents impressions gained from the Sterility Clinic of the Royal 
Infirmary since 1946. During that time 600 patients have been treated, and 400 have 
been investigated for tubal factors. Five hundred forty separate tubal insufflations have 
been done. In addition, 110 patients have been examined by x-ray visualization, and 36 
patients have been subjected to laparotomy. The author is firmly convinced that the 
kymographic recordings of tubal tracings are important. He feels that not only is tubal 
occlusion a factor in sterility but demonstrates quite conclusively that tubal activity, as 
interpreted by the kymographic tracing, is also a factor. He discusses the etiology of 
tubal occlusion and interference with tubal activity. The technique for hysterosal- 
pingography is given. The author is of the opinion that the Rubin test is of greater 
value than hysterosalpingography. 

L. M. HELLMAN 


Item 


The Annual Meeting of the Society of Obstetricians and Gynaecologists of Canada 
will be held at The Banff Springs Hotel, Banff, Alberta, June 6, 7, and 8, 1952. Secretary, 
Dr. G, A. Simpson, Royal Victoria Hospital, Montreal, P. Q. 
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